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to  which  the  term  "hoop”  is  given,  seoompany- 
ing  inspiration,  due  to  the  air  rushing  pest  the 
stUl  narrow  opening.  Such  spasms  of  the  larynx 
are  features  in  hooping-cough,  so  called  because 
the  hoop  is  specially  characteristic  of  the  disease, 
and  in  other  disordera  Sometimes  spasm  of  the 
larynx  is  due  to  irritation  of  one  of  the  laryn¬ 
geal  nerves,  caused  by  the  growth  of  a  tumour 
pressing  on  the  nerve:  it  also  occurs  in  hysteria. 
Child-crowing  (larynffiimuM  itruiidut)ia  aspasm 
of  the  larynx.  It  is  discussed  under  Diskasxs 
or  CHII.DRKN. 

The  treatment  depends  on  the  cause.  If 
irritating  vapour  has  set  up  a  spasmodic  condi¬ 
tion,  breathing  of  steam  is  useful  as  well  as  hot 
applications  to  the  throat.  In  many  cases  in¬ 
haling  the  vapour  of  ether  or  chloroform  acts 
like  magic;  but  it  must  be  superintended  by 
some  competent  person.  In  hysterical  and  ner¬ 
vous  cases  dashing  cold  water  over  the  chest 
causes  the  spasm  to  relax. 

Asthma  (Greek  cuthma,  panting)  is  an  affec¬ 
tion  due  to  a  spasm  of  the  bronchial  tubes,  caus¬ 
ing  great  difficulty  of  breathing.  The  bronchial 
tubes  have  a  middle  coat  of  muscular  fibres 
(p.  SOI).  If  they  contract  they  will  diminish 
the  extent  of  passage  in  the  tube.  In  the  walls 
of  the  smallest  bronchial  tubes  there  are  no 
plates  of  gristle  to  keep  the  tubes  open ;  thus 
contraction  of  the  muscular  fibres  will  readily 
narrow  them,  and,  if  it  be  excessive,  close  them 
altogether,  so  that  air  can  no  longer  pass  along 
the  affected  tubes  till  the  spasm  is  relaxed.  The 
amount  of  contraction  is  regulated  by  the  ner¬ 
vous  system,  so  that  some  irritable  condition  of 
the  nerves  supplying  the  bronchial  tubes  may 
occasion  tonic  contraction  of  the  bronchial  tubes, 
an  attack  of  asthma. 

Causes. — True  asthma  is  thus  a  nervous 
disease ;  but  the  nervous  irritation  giving  rise 
to  an  attack  may  be  produced  by  many  causes. 
It  is  a  disease  not  unfrequently  handed  down 
from  parent  to  child,  showing  itself  perhaps  in 
infancy,  and  most  commonly  at  least  before  the 
tenth  year.  But  it  may  begin  at  any  period  of 
life.  The  immediate  cause  of  an  attack  may  be 
the  inhalation  of  irritating  vapour  or  dust.  It 
is  a  peculiar  disease  in  this  respect  that  the  cir¬ 
cumstances  exciting  an  attack  vary  with  each 
individual  who  is  subject  to  it.  Thus  the  smell 
of  new-mown  hay  brings  on  a  spasm  in  one, 
in  others,  the  smell  of  some  particular  flower, 
or  some  particular  animal,  cat,  dog,  hare,  rabbit, 
Ac.,  or  of  some  particular  drug,  for  example, 
ipecacuanha  powder  Some  asthmatios  suffer  in 


one  kind  of  atmosphere,  others  in  an  atmosphere 
of  a  totally  different  kind.  Each  person  has  to 
determine  for  himself  what  is  not  hurtful  to 
him.  Some  asthmatics  can  live  in  one  place  for 
only  one  period  of  the  year,  and  must  remove 
elsewhere  for  other  periods.  Again,  indigestion, 
a  loaded  condition  of  the  bowels,  states  of  the 
heart,  liver,  and  kidneys,  may  ail  occasion  asth¬ 
matic  attacka 

Symptoms. — An  attack  may  come  on  sud¬ 
denly,  or  may  be  preceded  by  drowsiness  and  a 
sense  of  tightness  and  constriction  in  the  chest, 
A  peculiar  itching  of  the  chin,  not  relieved  by 
scratching,  is  in  some  cases  a  forerunner  of  the 
attack.  It  commonly  comes  on  at  a  particular 
hour,  and  generally  in  the  middle  of  tlie  night 
The  chief  symptom  is  intense  difficulty  of  breath¬ 
ing,  which  compels  the  patient  to  rise  from  his 
bed  and  place  himself  in  the  position  that  will 
enable  him  to  expand  bis  chest  to  the  utmost 
for  the  entrance  of  air.  He  throws  off  clothing, 
and  raises  his  shoulders;  if  there  is  anything 
above  him  convenient  for  the  purpose  he  grasps 
it  with  his  hands,  thiu  fixing  his  shoulders  in 
an  elevated  position  and  enabling  his  muscles 
to  act  from  a  fixed  point  in  expanding  the  chest 
Every  attitude  indicates  a  struggle  for  breath. 
His  face  expresses  great  anxiety ;  bis  eyes  are 
prominent,  his  skin  pale  or  bluish,  and  perspira¬ 
tion  breaks  out  over  his  body.  The  breathing 
is  attended  with  great  wheezing. 

The  spasm  may  last  for  only  a  few  minutes 
or  for  several  houra  It  may  be  present  in  a 
mild  form  for  some  time.  When  it  passes 
off  cough  comes  on,  and  with  the  cough  a  small 
amount  of  mucus  is  frequently  discharged,  but 
not  in  sufficient  quantity  to  account  for  the 
difficulty  of  Iweatiung.  It  usually  recurs  at 
more  or  leas  regular  intervals  or  seasons.  An 
asthmatic  individual  may  live  to  a  good  age. 
The  disease  sometimes  disappears  in  adult  life 
when  it  has  appeared  in  infancy,  but  it  is  usu¬ 
ally  lifelong.  Repeated  attacks  are  apt  to  occa¬ 
sion  changes  in  the  lungs,  and  changes  connected 
with  the  heart. 

Treatment.— In  many  cases  a  good  dose  of 
opening  medicine,  or  an  injection  to  unload  the 
bowels,  given  at  the  very  beginning,  wonderfully 
relieves.  Many  remedies  are  used  during  the 
attack  to  relieve  the  spasm.  Smoking  ordinary 
tobacco,  or  better,  stramonium  (thorn-apple) 
sometimes  does  so.  The  stramonium  is  put  in 
a  pipe  along  with  tobacco  or  alone,  and  a  few 
whi%  taken.  Inhalation  of  chloroform  is  bene¬ 
ficial,  but  its  administration  miut  not  be  at¬ 
tempted  by  the  patient  without  some  competent 
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person  at  hand.  Nitrate  of  amjl  has  recently 
been  largely  used  with  some  success.  Five  drops 
are  placed  on  a  handkerchief,  which  is  held 
over  nose  and  mouth,  and  inhaled  till  the  person 
feels  giddiness  in  the  head,  and  the  face  is  flushed 
and  the  eyes  red.  It  ought  not  to  be  used  by 
full-blooded  persons,  and  indeed  by  no  one 
without  competent  advice,  for  it  may  produce 
unconsciousness  from  the  rush  of  blood  to  the 
head.  A  patent  medicine — Himrod’s  cure— has 
proved  very  useful  in  many  cases.  It  is  a 
powder,  and  is  burnt,  the  person  inhaling  some 
of  the  fumes.  In  the  same  way  an  asthmatic 
person  will  often  find  relief  from  burning  in  bis 
room  paper  which  has  been  dipped  in  a  solution 
of  saltpetre  aud  then  dried.^  Relief  is  some¬ 
times  also  to  be  had  by  taking  a  mixture  con¬ 
taining  10  grains  iodide  of  potassium  dissolved 
in  a  little  water,  with  10  drops  sal  volatile  (aro¬ 
matic  spirits  of  ammonia),  10  drops  spirits  of 
ether,  and  10  drops  tincture  of  belladonna.  This 
dose  may  be  repeated  every  six  hours.  Further, 
10  drops  of  tincture  of  belladonna,  with  water 
only,  taken  every  two  or  three  hours,  are  of  great 
use  in  the  attack.  The  dose  should  be  reduced 
if  any  bad  effects— excitement,  &c. — arise.  The 
asthmatic  patient  should  do  all  he  can  to  di¬ 
minish  his  tendency  to  attacks  by  taking  simple 
nourishing  diet,  by  keeping  the  bowels  regular, 
perhaps  by  an  occasional  dose  of  rhubarb  to 
relieve  the  liver.  During  the  intervals  also 
5  grains  of  iodide  of  potassium  may  be  taken 
thrice  daily  in  water,  and  may  be  persevered  in 
if,  after  some  time,  it  is  found  to  benefit  the 
patient.  An  asthmatic  person  should  try  to  dis¬ 
cover  what  sort  of  climate  suits  him. 

Hay- Asthma  {Hay-fever)  is  a  kind  of  catarrh 
to  which  some  persons,  not  many,  are  liable 
during  the  months  of  May,  June,  and  July,  and 
which  is  supposed  to  be  excited  by  particles 
from  new-mown  hay  and  other  flowering  grasses 
entering  the  air-tubes  and  setting  up  inflamma¬ 
tion.  Attacks  have  even  been  induced  in  per¬ 
sons  by  dost  from  dried  hay.  Dust  from 
powdered  ipecacuanha  also  produces  the  affec¬ 
tion  in  some. 

The  symptoms  are  watering,  redness,  and 
itching  of  the  eyes,  irritation  of  the  nostrils,  ac¬ 
companied  by  violent  sneezing  and  much  dis¬ 
charge,  and  similar  irritation  of  throat,  with 


>  To  prepare  the  paper,  ditsoWe  4  ouncea  ot  nitre  In  halt 
a  pint  of  boiling  water ;  soak  thick  red  blotting-paper  in  it, 
then  drain  the  paper  and  dr;  It  Bum,  at  one  time,  two  or 
three  piecei  4  inches  aquare  in  the  patient’s  room. 


cough,  difficulty  of  breathing,  tightness  of  the 
chest,  sometimes  with  copious  spit,  &c. 

T reatment.— The  beet  treatment  is  the  avoid¬ 
ance  of  the  exciting  cause  by  the  person  going  to 
the  seaside  or  to  a  place  barren  of  grass  during 
the  months  when  the  disease  prevails.  The 
wearing  of  a  respirator  made  of  a  double  fold 
of  cambric  to  intercept  the  irritating  particles  is 
suggested.  Many  persons  have  found  relief  by 
taking  3-5  drops  of  the  liquor  arsenicalis  of  the 
British  Pharmacopoeia  after  each  meal.  Inhal¬ 
ing  steam,  tobacco,  or  stramonium  smoke  has 
also  been  useful 

s 

Tumours,  Foreign  Bodies,  &c. 

Tumours  occur  in  the  larynx  aud  other  por¬ 
tions  of  the  air- passages.  A  not  uncommon 
form  is  that  of  warty  growths  in  the  neighbour¬ 
hood  of  the  vocal  cords. 

The  symptoms  are  hoarseness  and  loss  of 
voice,  croupy  cough,  difficulty  of  breathing, 
and  sometimes  spasmodic  attacks  of  obstructed 
breathing 

The  treatment  is  removal  of  the  tumour  by 
a  surgeon.  In  some  cases  where  suffocation  is 
threatened  opening  of  the  windpipe  is  necessary 
to  save  life. 

Foreign  bodies  of  various  kinds  are  common 
in  larynx,  windpipe,  and  bronchial  tubes.  It 
may  be  something  one  is  eating  passes  suddenly 
backwards  into  the  air-passages  while  the  per¬ 
son  is  talking  or  laughing;  or  it  may  be  a  coin, 
pebble,  button,  or  some  such  thing,  one  has  been 
holding  in  the  mouth,  &c. 

The  symptoms  and  appropriate  treatment 
are  considered  in  the  chapter  on  Accidents  and 
Ehbroencibs  under  the  heading  Choking. 

DISEASES  OF  THE  LUNGS. 

Inflammation,  Congestion,  fltc. 

Inflammation  of  the  Lungs  {Pruumonia). 
This  form  of  inflammation  of  the  respiratory 
organs  attacks  specially  the  air-cells  of  the 
lungs,  the  lung  substance  itself.  A  description 
of  the  regular  form  will  enable  one  to  under¬ 
stand  the  nature  of  the  disease. 

The  blood-vessels  of  the  affected  part  of  the 
lung  are  engorged  with  blood,  specially  the 
blood-vessels  in  the  walls  of  the  air-cells  (p.  252), 
and  also  the  vessels  in  the  walls  of  the  passages 
and  fine  bronchial  tubes  communicating  with 
them.  The  pressure  of  blood  in  the  vessels 
causes  fluid  (serum)  to  ooze  from  them  and  enter 
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the  cells  and  passages.  As  the  inflammation 
continues,  besides  serum,  other  parts  of  the 
blood  escape,  namely,  fibrin  and  also  blood  cor¬ 
puscles  (p.  214).  This  material  completely  expels 
the  air  from  the  affected  portion  of  the  lung, 
which  thus  becomes  heavy  and  solid,  and,  being 
capable  of  clotting,  the  material  forms  a  gela¬ 
tinous  mass  in  the  air-cells.  In  the  next  stage  of 
the  disease  this  inflammatory  material  breaks 
down  into  matter,  which  is  more  liquid,  and  may 
be  expelled  from  the  air  cavities  and  cells.  As  it 
is  gradually  expelled,  coughed  up,  and  spat  out, 
the  air  spaces  become  unloaded,  and  air  begins 
again  to  pass  into  them.  If  the  case  has  pur¬ 
sued  an  entirely  favourable  course,  the  inflamed 
portion  of  lung  will,  after  some  time,  be  restored 
to  its  former  activity  and  usefulness,  with  little 
trace  of  the  serious  changes  it  has  passed  through. 
There  are  thus  three  stages  in  the  progress  of 
the  disease.  The  first  stage  is  that  of  congution 
or  engorgement,  the  second  is  called  that  of  red 
kepatieation,  from  Greek  Aepar,iiie  liver,  because 
the  solidified  part  of  the  lung  looks  like  a  piece 
of  liver,  being  red  in  colour  owing  to  colouring 
matter  of  the  blood;  the  third  stage  is  that  of 
greg  kepatieation,  the  change  in  colour  being 
due  to  breaking  down  of  the  contents  of  the 
air-cells. 

Inflammation  attacks  the  right  lung  twice  as 
often  as  the  left;  and  generally  it  is  the  lower 
parts  of  the  lung  that  suffer,  both  lungs  not 
often  being  inflamed  at  the  same  time.  In  the 
typical  form  a  whole  lobe  is  the  seat  of  the 
inflammation,  the  lower  lobe  usually,  but  the 
upper  lobes  may  also  be  affected.  Hence  the 
term  lobar  pneumonia  has  been  used  to 
distinguish  from  lobular  pneumonia,  which 
attacks  the  lungs  in  patches,  separated  by 
healthy  lung  tissue,  and  is  more  common  among 
young  children  than  among  adults.  The  latter 
form  is  also  called  catarrhal  pneumonia,  since 
it  is  frequently  a  termination  of  catarrh  or  cold 
in  the  chest.  It  may  also  be  stated  that  lobar 
pneumonia  is  also  called  croupous,  because  of 
the  fibrinous  material  poured  into  the  air-cells 
that  characterizes  the  typical  case.  In  most 
cases  of  pneumonia  there  is  some  amount  of 
bronchitis  (p.  270),  owing  to  the  affection  of  the 
smaller  bronchial  tubes.  There  may  be  also 
pleurisy  (p.  266),  that  part  of  the  pleura  which  is 
in  contact  with  the  inflamed  portion  of  lung 
suffering  with  it  When  the  pleurisy  is  marked 
the  doubled  affection  is  called  pleuro-pneu- 
monla. 

The  pneumonia  may  not  end,  however,  so 
favourably  as  has  been  supposed.  A  fatal  ter¬ 


mination  may  be  due  to  the  extent  and  violence 
of  the  attack,  or  to  weakness,  the  heart  being 
specially  liable  to  fail  because  of  the  extra  work 
thrown  upon  it  in  urging  the  blood  through  the 
obstructed  lung.  A  chronic  condition  may  be 
set  up,  which  is  considered  later.  In  some  cases, 
comparatively  few,  and  only  in  those  of  very 
weakened  constitutions,  who  suffer  probably 
from  other  disease,  the  pneumonia  ends  in  a 
part  of  the  lung  dying,  and  breaking  down  into 
fetid  matter.  This  constitutes  gangrene  of 
the  lung. 

The  chief  cause  of  the  disease  is  exposure  to 
cold,  and  specially  to  sudden  considerable  varia¬ 
tions  of  temperature,  so  that  it  is  common  in 
spring.  It  may,  however,  arise  from  extension  of 
inflammation  from  the  pleurse  or  the  bronchial 
tubes.  Thus  a  common  cold,  neglected,  may  end 
in  pneumonia.  Other  inflammations — those  at¬ 
tending  hooping-cough,  measles,  diphtheria,  &c. 
— may  occasion  it,  while  it  mayarise  in  the  course 
of  other  diseases,  such  as  those  of  the  heart, 
kidney,  &c.  Inhalation  of  irritating  vapours  or 
particles  is  another  cause.  For  example,  the 
solid  particles  inhaled  byminers,  knife-grinders, 
&c.,  are  capable  of  producing  it.  Drinking  a 
large  quantity  of  cold  water  in  an  overheated 
condition  of  the  body,  by  driving  the  blood  from 
the  organs  of  the  belly  to  the  lungs,  may  bring 
on  an  attack. 

Symptoms. — The  attack  usually  commences 
with  fever,  preceded  in  adults  by  severe  shiver- 
ings,  and  sometimes  in  children  by  an  attack  of 
convulsions.  The  fever  is  sometimes  very  high, 
running  to  104°  and  106°.  Within  a  short  time, 
24  bouts  or  so,  the  nature  of  the  disease  is  in¬ 
dicated  by  pain  in  the  chest,  rapid,  shallow 
breathing,  and  cough,  at  first  dry,  but  after¬ 
wards  attended  by  a  characteristic  spit.  The 
pulse  is  rapid,  but  not  so  much  quickened  as 
the  breathing.  The  face  is  flushed,  perhaps 
livid;  the  skin  is  dry  and  hot;  the  tongue  is 
furred;  appetite  is  lost;  there  is  headache;  and 
the  urine  is  scanty  and  highly  coloured.  The 
patient  should  be  made  to  spit  into  a  disb.  What 
is  put  up  is  at  first  rust-coloured,  and  so  thick 
and  gelatinous  that  it  sticks  to  the  dish  and 
will  not  fall  out  though  the  vessel  be  turned 
upside  down.  This  indicates  that  the  disease 
U  in  what  has  been  described  as  the  second 
stage.  In  a  few  days  the  spit  becomes  more 
fluid  and  yellowish.  Sometimes,  however,  there 
is  little  spit.  Delirium  is  an  occasional  symp¬ 
tom,  and  is  rather  a  serious  one  if  marked.  A 
common  symptom  is  an  eruption  of  watery  blis¬ 
ters  on  the  lips.  The  condition  of  the  lung 
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can  be  readily  aaccrtained  by  an  examination 
mob  as  described  on  p.  266.  At  the  onset  of  the 
disease  a  iine  crackling  sound  is  heard,  which 
soon  disappears,  the  usoal  sound  of  air  entering 
and  leaving  the  air-cells  being  no  longer  beard, 
and  a  dull  sound  being  produced  by  tapping  the 
chest  over  the  affected  part,  because  that  part  is 
solid.  When  the  matter  begins  to  be  expelled, 
the  return  of  air  is  signified  by  the  return  of  the 
crackling  sound,  and  progress  to  recovery  is  in¬ 
dicated  by  the  gradual  restoration  of  tbe  healthy 
aounda 

Recovery  should  begin  about  the  fifth  or 
seventh  day  by  a  disappearance  of  the  fever.  In 
about  a  fortnight  the  disease  runs  its  course, 
though  it  may  last  only  a  few  days  or  may  be 
much  prolonged. 

Gangrene  is  indicated  by  the  spit  being  fetid. 

Treatment. — The  person  must  be  strictly 
confined  to  bed  in  a  room  kept  moderately 
warm,  but  having  a  due  supply  of  fresh  air.  A 
dose  of  castor-oil  or  seidlits-powdw  should  be 
given  to  open  the  bowels  freely,  and  an  ordinary 
motion  shonld  be  obtained  daily.  Light  but 
nonrisbing  diet  is  to  be  administered,  milk, 
beef-tea,  &e.,  and  water  to  quench  thirst  should 
Bot  be  denied.  Occasional  large  pouhioes  to  the 
affected  side,  or  flannel  cloths  sprinkled  with 
turpentine,  and  covered  with  thick  folds  of  warm 
flannel,  will  help  to  relieve  the  pain  and  difll- 
enlty  of  breathing.  This  is  the  kind  of  treat¬ 
ment,  and  in  ordinary  cases  is  sufficient  with 
careful  and  attentive  nursing.  Tbe  acetate  of 
ammonia  mixture  may  be  given  (Pbxscrip- 
TiONS — Fbvsr  Mixturks).  In  cases  of  exhaus¬ 
tion  or  weakening  of  the  heart,  stimulants  are 
required,  the  carbonate  of  ammonia  and  senega 
mixture  (STUftTLAMT  MtxTCRR8),or  wine, brandy, 
or  whisky.  These  are  not  to  be  given  without 
occasion.  The  disease,  however,  is  so  serious  a 
one,  and  the  details  of  treatment  depend  so 
much  upon  the  individual  affected,  that  no  delay 
should  be  permitted  in  summoning  a  physician. 

During  recovery  nourishing  food,  eggs,  ani¬ 
mal  food,  &c.,  are  required,  and  quinine  and 
iron  tonic,  cod-liver  oil,  &c.,  are  advisable.  For 
some  time  after  the  attack  the  person  ought  to 
exercise  great  care,  since  the  lung  cannot  be 
supposed  to  recover  its  ordinary  condition  for  a 
very  considerable  time  after  all  signs  of  disease 
bare  disappeared. 

Chronle  Pneamonia  {Fibroid  PhthUu  (con¬ 
sumption) — Cirrko$U)  consists  in  a  growth  of 
fibrous  tissue  round  tbe  bronchial  tubes  and  air- 
cells,  gradually  encroaching  on  them  till  the 


lung  tissue  is  converted  into  dense,  hard  ma¬ 
terial.  This  newiy-foimed  material  in  tima 
shrinks,  and  in  thia  way  still  farther  destroys 
the  lung  substance.  It  may  also  in  parts  break 
down,  and  cavities  are  thus  formed. 

Its  causes  are  occaaiooally  preceding  acute 
pneamonia,  bronchitis,  &c.  Inhalation  of  solid 
particles,  such  as  miners,  mill-stone  grinders, 
colliers,  fliax-dresaers,  knife-grinders,  stone-cut¬ 
ters,  are  exposed  to,  may  also  produce  it.  It 
is  thus  known  as  knife-grinder's  consumption, 
stone-cutter's  consumption,  &e. 

The  symptoms  are  chiefly  gradually  increas¬ 
ing  weakness,  loss  of  flesh,  more  or  leas  difficulty 
of  breathing,  and  cough,  with  or  without  spit, 
which  is  often  considerable,  however.  Some¬ 
times  spitting  of  blood  occurs,  and  dropsy  arises 
from  the  weakened  condition  of  the  heart  whidi 
the  disease  produces. 

The  disease  may  be  prolonged  for  many 
years. 

T reatment  consists  in  good  food,  fresh  air, 
removal  to  a  warm  and  equable  climate,  and 
tonics,  such  as  quinine  and  iron,  cod-liver  oil,  &c. 

Congestion  of  (he  Lungs  is  a  term  in  very 
common  use,  being  often  employed  where  in 
reality  iuflamtpation  of  bronchial  tubes  or  air- 
cells  is  present  Of  course  congestion  is  always 
present  in  inflampiatioa,  the  vessels  being  en¬ 
gorged  or  congested  with  blood  before  the 
proper  features  of  inflammation  have  developed. 
Doubtlem  iu  some  cases  the  state  of  congestion 
passes  off  without  actual  inflamra;ttion  l)eing  de¬ 
veloped.  But  a  state  ol  congestion  independent 
of  actual  inflammation  does  occur,  specially  in 
diseases  of  the  h  art  and  during  the  progress  of 
fevers.  Thus  wh'  re  there  is  valve  disease  (p.  239) 
of  the  left  side  ot'  the  heart,  in  particular  mitral 
valve  disease,  the  blood  does  not  pass  onwards 
into  tbe  arteries  with  due  rapidity,  and  becomes 
blocked  in  the  auricles.  The  overfull  condition 
passes  backwards  along  the  pulmonary  veins 
(p.  223)  till  the  lungs  are  reached,  and  there  the 
vessels  in  turn  become  overfull,  so  that  the 
pulmonary  blood-vessels  are  engorged.  Fluid 
escapes  from  them  and  pervades  the  lung  tissue, 
which  becomes  dark,  empty  of  air,  and  dropsi¬ 
cal.  This  is  apt  to  lead  to  active  inflammation 
or  to  gangrene  (death)  of  parts  of  the  lung. 
Blood-vessels  may  burst  and  bleeding  occur,  tbe 
blood  being  partly  expelled  by  the  mouth,  and 
partly  poured  out  among  the  lung  tissue,  form¬ 
ing  pulmonary  apoplexy.  Such  conget^tion  is 
not  active  but  paasive,  the  blood  simply  collects 
because  it  cannot  pass  onwards.  In  fevers,  espe- 
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oaIIj  exhaustioj;  (even  like  typhoid,  the  heart 
aharee  in  the  geoenJ  weakneaa,  and  may  become 
unable  to  propel  the  blood  with  anfficient  vigour, 
■0  that  congestion  arises  through  enfeebled  cir¬ 
culation.  Old  persons,  or  persona  of  weak  con¬ 
dition  of  body,  if  kept  lying  in  bed  on  the  back 
for  any  length  of  time,  as  for  example  with  a 
broken  leg,  &c.,  are  liable  to  congestion,  simply 
because  the  weight  of  the  lung  itself,  with  the 
person  in  the  recumbent  position,  prevents  due 
circulation.  Such  perBcms  ought  to  be  propped 
up  occasionally  to  avoid  this. 

The  symptoms  are  diflkulty  of  breathing, 
perhaps  bluish  appearanoe  of  skin,  and  cough, 
with  blood-stained  watery  spit. 

Treatment —The  condition  is  a  serious  one, 
and  calls  for  immediaite  attention  and  careful 
treatment,  for  one  cannot  tell  how  extensive  the 
congestion  may  become  in  a  short  time.  Treat¬ 
ment  may  require  to  be  directed  to  the  heart  to 
strengthen  it.  Stimulants  may  be  necessaiy. 
There  can  be  no  harm  in  the  use  of  warm  apf^i- 
cations  to  the  cheet,  specially  low  down  on  the 
back.  But  skill  and  knowledge  are  requisite 
to  determine  in  each  case  the  cause  of  the  coo- 
dition  and  its  appropriate  treatment. 

Consumption  and  Spitting  of  Blood. 

Consumption  {PAtAuu,  from  Gre^ 
pAiAino,  to  waste  away — Tubtrdt — Dedine). — 
Ttiis  is  a  disease  for  which  the  name  consump¬ 
tion,  or  a  wasting  away,  ia  a  very  appropriate 
term.  It  is  characterized  by  a  breaking  down 
of  the  lung  subetanoe  into  matter.  Portions  of 
lung  become  thus  converted  into  collections  of 
more  or  less  liquid  material ;  and  if  this  matter 
passee  into  the  air-tubee  and  is  expelled  from 
the  lung  in  the  form  of  spit,  cavities  remain. 

There  has  been  and  is  yet,  however,  great 
difference  of  opinion  as  to  the  real  nature  and 
cause  of  the  disease.  The  general  account  given 
here  ia  in  accordance  with  the  views  of  very 
eminent  authorities,  and  explains  what  is  con¬ 
tinually  being  met  with  in  experience. 

8npi)oee  a  person  is  seized  with  inflammation 
of  the  lung.  The  changes,  described  on  p.  274, 
go  on  in  the  affected  lung,  material  ia  poured 
ont  of  the  blood-vessels  and  fills  up  the  air- 
cells,  so  that  the  spongy  character  of  the  lung  is 
lost,  and  it  becomes  solid,  more  like  a  piece  of 
liver.  If  the  ease  goes  on  well  the  deposited 
material  is  gradiudly  removed  from  the  air-cells, 
being  partly  picked  np  by  lymphatic  vessels 
(p.  200)  and  partly  being  passed  up  the  air- 
pamagea  and  expelled  in  the  spit  Air  returns 


gradually  to  the  cells  and  the  work  of  the  lung 
is  resumed.  Now  it  may  be  that  for  some  rea¬ 
son  or  other  the  foreign  material  poured  into 
the  air-cells  is  not  thus  removed.  Some  cireum- 
stanoe,  or  circumstances,  we  need  not  now  con¬ 
sider  of  what  sort,  prevents  this  favourable 
issue,  and  the  matter  is  allowed  to  block  np  the 
lung  tissue.  But  it  is  of  low  vitality,  and  by 
and  by,  after  a  longer  or  shorter  interval,  it 
tends  to  be  converted  into  a  sort  of  curdy  or 
cheesy  substance.  Not  only  is  it  itself  of  low 
vitality,  but  its  mere  presence  in  the  air-cells 
and  the  pressure  it  exerts  upon  their  walls 
seriously  diminish  the  vitality  of  the  lung  tex¬ 
ture,  which  tends  to  become  involved  in  the 
degenerative  inooees.  There  may,  therefore,  be 
a  part  of  the  lung  in  which  not  only  the  in- 
flammatoiy  contents  of  the  air-cells  have  be¬ 
come  converted  into  cheesy  substance  but  tbe 
tissue  of  the  air-cells  itself,  so  that  tbe  affected 
part  of  the  lung  becomes  for  ever  useless.  In 
course  of  time,  moreover,  the  cheeey  mass 
may  become  liquid,  pass  in  portions  into  the 
bronchial  tobea,  and  be  spat  up  until  the  whole 
of  the  broken-down  piece  of  lung  has  been 
expelled,  a  cavity  being  thus  formed  in  tbe 
snbstance  of  the  lung.  This  may  occur  in  dif¬ 
ferent  parts  of  the  lung,  so  that  cavities  are 
acattered  through  it  here  and  there.  Sometimes 
two  cavities  may  exist  near  one  another  and 
finally  open  into  one  another,  so  that  they  form 
one  irregularly  shaped  cavity.  Sometimes,  with 
tbe  expulsion  of  the  dead  matters  and  the  for¬ 
mation  of  the  cavity,  further  breaking  down 
may  cease,  the  process  not  extending.  In  such 
a  case  the  lung  substance  round  the  cavity 
gradually  contracts  upon  it,  diminishing  its 
extent  till  it  has  been  obliterated  and  only  a 
scar  is  left  in  the  long  to  mark  where  it  bad 
been.  This  would  be  a  case  of  natural  recovery. 
It  is,  however,  common  for  the  wasting  process 
to  go  on  in  the  walls  of  tbe  cavity,  which 
gradually  break  down,  so  that  tbe  space  be¬ 
comes  more  and  more  extended,  until  even 
almost  the  whole  of  one  lung  may  be  converted 
into  a  single  large  sac.  Into  the  cavities  bron¬ 
chial  tubes  open. 

In  a  similar  way  to  that  just  described  may 
catarrb,  such  as  that  beginning  in  a  common 
cold  or  in  an  attack  of  bronchitis,  lead  up  to  the 
development  of  consumption.  Very  specially  to 
that  form  of  inflammation  of  the  lungs  called 
catarrhal  pneumonia  (p.  275)  are  numerous  cases 
of  decline  attributed.  The  air-cells  become  in¬ 
flamed  and  filled  with  the  products  of  the  ca¬ 
tarrhal  condition,  which  undergo  degeneration 
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and  carry  ttie  texture  of  the  lung  with  them  in 
their  decay. 

Caaea  of  conaumptiou  are  very  frequently  met 
with  in  which  the  earlieat  occurrence  seems  to 
be  bleeding  from  the  lungs.  Consumption  pro¬ 
duced  by  such  an  accident  has  been  explained  by 
supposing  that  the  blood  from  the  ruptured  ves¬ 
sel  has  poured  down  bronchial  tubes  and  Slled 
up  the  air-cells  in  which  they  ended.  In  time 
the  clotted  blood  has  undergone  the  process 
of  becoming  liquefied,  in  which  the  air-cells 
have  partaken,  being  unable  to  resist  the  evil 
effects  of  the  continued  presence  and  pressure 
of  the  blood. 

Thus,  put  briefly  and  generally,  the  changes 
occurring  in  the  lung  in  consumption  are — the 
lung  or  part  of  it  affected  becomes  solid  by  its 
air-cells,  and  bronchial  tubes  also,  to  some  extent, 
becoming  occupied  by  products  of  inflamma¬ 
tion  or  foreign  material  of  one  kind  or  another. 
These  become  transformed  into  dead  cheesy  sub¬ 
stances,  and  finally  break  down  into  liquid  mat¬ 
ters,  the  lung  tissue  being  involved  in  the  decay¬ 
ing  process. 

It  is  important  to  notice  also  that  the  cause  of 
the  irritation  which  starts  the  diseased  process 
in  the  lungs  may  be  fine  solid  particles  drawn  in 
with  the  breath,  such  as  knife-grinders,  miners, 
millstone-grinders,  &c.,  are  exposed  to. 

Another  cause  of  consumption  remains  to  be 
considered,  which,  according  to  some,  is  the  only 
real  cause  of  all  cases,  and  that  is  tubercle. 
The  relation  of  tubercle  to  consumption  of  the 
bowels  is  briefly  noticed  on  pages  165  and 
166,  and  there  also  the  nature  of  tubercle  has 
been  described.  Tubercles  consist  of  small 
greyish  nodules  about  the  size  of  a  mustard  or 
millet  seed.  They  are  formed  of  cells,  are  of 
low  vitality,  and  tend  to  break  down.  Soften¬ 
ing  begins  in  the  centre  of  the  nodule,  and 
spreads  till  the  nodule  is  converted  into  a  yel¬ 
lowish  mass  of  a  cheesy  character.  The  process 
spreads,  and  so  the  broken-down  mass  becomes 
gradually  larger;  the  tissue,  in  which  the  nod¬ 
ules  are  situated,  being  involved,  is  destroyed 
in  the  course  of  the  disease ;  neighbouring  tu¬ 
bercles  by  their  spreading  meet,  and  so  a  large 
mass  of  the  tissue  may  be  hopelessly  broken 
down.  But  the  process  may  be  arrested  by  the 
cheesy  mass  undergoing  a  chalky  change  and  a 
sort  of  wall  being  formed  which  bars  its  ad¬ 
vance.  Now  the  lungs  are  a  favourite  seat  of 
tubercle  and  specially  liable  to  attack  if  the 
disease  is  present  in  any  other  part  of  the 
body.  As  a  result  of  the  deposit  of  tubercle  in 
the  lungs,  as  well  as  on  account  of  the  inflam¬ 


matory  changes  that  accompany  it,  the  spongy 
character  of  the  portion  of  lung  attacked  is  lost 
and  it  becomes  more  or  leas  solid  or  contoli- 
dated.  The  air-cells  are  filled  and  the  tissue 
surrounding  them  invaded  by  a  grey  smooth 
gelatinous- looking  material  —  the  tuberculous 
matter.  As  this  begins  to  soften  it  becomes 
yellow  and  opaque.  Usually  it  becomes  liquid, 
tlie  substance  of  the  lung  involved  with  it 
sharing  its  fate,  so  that  an  abscess  is  formed  in 
the  lung.  If  this  finds  its  way  to  a  bronchial 
tube  it  is  spat  up  and  a  cavity  will  mark  the 
place  which  it  previously  occupied.  If  the  pro¬ 
cess  continue  the  cavity  enlarges,  as  already  de¬ 
scribed,  or  the  cavity  may  be  surrounded  by  a 
sort  of  capsule  formed  of  condensed  lung  tissue, 
which  shrinks,  causing  the  cavity  to  contract. 
In  short,  the  progress  of  tubercular  consump¬ 
tion  is  the  same  as  that  described  as  due  to 
inflammation  of  the  lung,  the  only  difference 
being  in  the  alleged  cause. 

Of  recent  years  Dr.  Koch  of  Berlin  has  declared 
the  cause  of  tubercle  to  be  a  minute  rod-like 
organism,  called  the  tubercle  bacillus,  which 
he  has  succeeded  in  growing  in  nourishing  solu¬ 
tions  in  flasks,  and  which,  injected  into  animals, 
produced  an  attack  of  tubercle.  He  has  de¬ 
tected  the  bacillus  in  the  spit  of  consumptive 
patients.  It  is  not  destroyed  by  drying,  so  that 
the  spit  of  a  patient  suffering  from  tubercle 
may  by  drying  be  scattered  as  dust  through  the 
air,  may  be  inhaled  by  a  person  whose  habit  of 
body  makes  him  an  easy  prey  to  the  disease, 
may  take  root  in  his  lungs  or  air-passages,  pro¬ 
ceed  to  grow  there,  and  develop  the  full-blown 
disease.  If,  then,  these  views  are  correct,  the 
popular  notion  that  a  consumptive  person  may 
infect  a  healthy  person  with  whom  he  resides, 
or  with  whom  he  sleeps,  appears  to  be  sup¬ 
ported  by  facts.  It  may,  thus,  be  that  all  cases 
of  tubercular  consumption — and  according  to 
some  all  cases  of  consumption  are  tubercular — 
are  due  to  the  action  of  an  organism,  the  bacil¬ 
lus,  which  has  gained  entrance  to  the  body.  It 
should  be  stated,  however,  that  various  experi¬ 
menters  have  apparently  succeeded  in  produc¬ 
ing  tubercle  in  animals  by  injecting  into  their 
bodies  matter  and  putrid  material  of  various 
kinds,  and  by  other  means.  That  tubercle  is  one 
cause  of  consumption  is  certain,  that  tubercle 
can  be  produced  by  a  special  organism  Koch 
seems  to  have  proved,  but  whether  it  may  be 
produced  by  other  causes  is  not  yet  certain. 

Particular  parts  of  the  lung  are  more  apt  to 
be  attacked  by  tubercle  than  othera  The  upper 
parts  of  the  lung,  the  apices,  and  specially  the 
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apex  of  the  lung,  are  the  favourite  places 
where  the  destructive  process  begins,  from 
which  it  tends  to  travel  downwards. 

Predisposing  Causes  of  Consumption. — 
A  seed  may  be  sown  in  the  ground,  but  it  does 
not  necessarily  take  root,  grow,  and  flourish. 
Supposing  a  special  germ  to  be  the  cause  of 
consumption,  a  person  may  be  exposed  to  it, 
but  his  body  may  not  be  a  fit  place  for  its 
growth.  He  may  resist  it  successfully,  in  short. 
Just  as  two  men  may  walk  together  into  a 
fever  patient’s  room,  may  be  exposed  to  the 
same  degree,  and  leave  together,  and  while  one 
“catches”  the  fever  the  other  escapes.  Still 
more,  if  consumption  be  not  always  caused  by 
a  germ,  but  is  often  the  result  of  various  un¬ 
healthy  conditions  operating  on  a  particular 
constitution,  still  more  will  ono  man  escape 
while  another  falls  a  victim.  The  various  con¬ 
ditions,  or  predisposing  causes,  which  favour  the 
occurrence  of  consumption,  will  now  be  noted. 

Age. — While  the  disease  may  occur  at  any 
age,  fully  one  half  of  the  fatal  cases  are  between 
the  ages  of  20  and  40.  It  is  less  frequent  in 
childhood  and  in  old  age. 

Occupation.  —  Persona  like  knife-grinders, 
miners,  stone-masons,  &c.,  exposed  to  irritating 
dust-particles,  are  frequent  victims.  The  occu¬ 
pation  may  lead  to  exposure,  to  confined  habits 
of  living,  to  loss  of  exercise,  &c.,  and  so  favour 
the  occurrence  of  the  disease.  Occupations  that 
compel  the  body  to  be  kept  in  constrained  posi¬ 
tions,  especially  such  as  hamper  the  breathing, 
stooping  constantly  over  a  desk,  for  example, 
are  injurious. 

Habits  and  Mode  of  Living. — Intemper¬ 
ance  and  other  irregularities  of  life,  and  excess 
of  various  kinds,  by  their  general  effect  on  the 
body,  are  predisposing  causes.  In  a  similar 
way  defective  nourishment  arising  from  bad  or 
insufficient  feeding,  or  from  faulty  digestion  of 
one  kind  or  another,  has  a  very  powerful  in¬ 
fluence. 

Surroundings. — Breathing  an  impure  atmo¬ 
sphere,  such  as  is  common  in  the  small  and  ill- 
ventilated  homes  of  the  poor,  too  common  also 
in  workrooms  of  tailors  and  seamstresses,  is  a 
very  favourable  condition  for  the  development 
of  consumption.  A  damp  soil  and  a  moist  atmo¬ 
sphere  are  also  favouring  conditions.  A  vari¬ 
able  climate  and  a  cold  locality  are  bad. 

Hereditary  Influence. — Above  and  beyond 
all  other  predisposing  causes  is  an  inherited 
tendency  to  the  disease.  A  person  may  inherit 
from  his  parents  a  weak  condition  of  body 
which  will  make  him  an  easy  prey  to  consump¬ 


tion  and  many  other  diseases,  but  he  may  also 
inherit  a  special  tendency  to  consumption  in 
particular.  Thus  one  observer  found  75  per 
cent  of  consumptive  patients  belonged  to  fami¬ 
lies  who  had  previously  been  afflicted  with  the 
disease.  The  disease  is  transmitted  more  com¬ 
monly  through  the  mother  than  through  the 
father,  but  where  one  parent  only  is  affected 
the  father  transmits  it  more  readily  to  the  sons 
and  the  mother  to  the  daughters.  Nevertheless 
it  must  not  be  forgotten  that  an  inherited  ten¬ 
dency  to  consumption  may  disappear  under 
favourable  circumstances,  and  may  be  greatly 
aided  in  disappearing  by  appropriate  means. 

In  short,  a  person  may  h«  bom  with  a  delicate 
constitution  and  with  a  strong  tendency  to  the 
disease;  an  ordinarily  healthy  individual  may 
acquATt  a  weakened  constitution  owing  to  his 
occupation,  surroundings,  as  a  result  of  various 
diseases,  or  owing  to  the  pressure  of  poverty, 
anxiety,  overwork,  &c.;  and  a  person  may  ao- 
quire  a  weakened  constitution  by  his  habits,  by 
excesses,  undue  and  prolonged  excitements,  Ac. 

Forms  of  Consumption.  —  Consumption 
manifests  itself  in  two  forms,  the  acute  form, 
that  of  Galloping  Consumption,  as  it  is  called, 
and  the  chronic  form.  In  the  former  the  disease 
is  rapid  in  its  course,  ending  fatally  usually 
within  three  months,  and  sometime  within  a  few 
weeks.  Sometimes  it  passes  into  the  chronic 
form.  There  have  been  cases,  believed  to  be 
galloping  consumption,  in  which  a  cure  was 
effected.  In  the  chronic  cases  a  common  course 
is  for  the  disease  to  progress  from  bad  to  worse 
till  the  patients  die  of  exhaustion  in  from  six  to 
twelve  months.  But  often  there  are  successive 
attacks  followed  by  apparent  recoveries  during 
several  years,  the  disease  finally  gaining  the 
mastery.  .Other  cases,  again,  last  for  years;  some 
ultimately  become  practically  cured.  The  very 
varying  duration  of  the  disease  is  shown  by  the 
following  table,  which  gives  the  results  of  314 
cases: — 
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Symptoms  of  Galloping  Consumption. — 
It  occurs  usually  in  a  young  pereon  who  is  sud¬ 
denly  seized  with  high  fever.  The  pulse  is 
rapid.  There  is  great  weakness.  The  tongue 
is  coated  and  soon  becomes  dry,  brown  in  the 
oeutre  and  red  at  the  edges.  The  lips  also  be¬ 
come  parched  and  brown,  and  crusts  (called 
sordes)  form  on  them  and  on  the  teeth.  Loose¬ 
ness  of  bowels  occurs,  and  often  delirium.  In 
many  cases  it  is  difficult  at  first  to  distinguish 
between  such  cases  and  typhoid  fever.  Later, 
cough  comes  on,  and  smue  spit,  which  may  be 
nuty.  The  nature  of  such  a  case  is  only  re¬ 
vealed  by  careful  and  systematic  examination 
oi  the  chest  by  auscoltation  and  percussion 
(see  p.  266).  By  this  means  a  skilful  physician 
detects  signs  of  a  portion  of  the  lungs  becom¬ 
ing  solid  and  then  breaking  down.  The  breath¬ 
ing  becomes  embarrassed  more  and  more,  till  it 
is  evidenced  in  the  livid  hue.  The  case  runs 
a  rapid  course,  ending  in  death  often  in  a  few 
weeks  by  the  exhaustion  of  the  patient.  Such 
cases  are  recognized  as  due  to  tubercle.  In 
other  forms  of  the  acute  variety  pain  in  the 
chest  may  be  among  the  first  signs,  with  cough, 
yellow  spit,  quick  pulse,  and  fever,  which  varies 
in  amount,  and  is  accompanied  by  chills  and 
night-sweats.  The  signs  of  destruction  of  lung- 
tissue  are  obtained  on  examination.  Blood¬ 
spitting  may  be  the  first  sign  in  an  attack  of 
acute  consumption. 

Symptoms  of  the  Chronic  forms  of  Con¬ 
sumption.  —  The  symptoms  of  the  chronic 
variety  are  very  variable,  eepedaliy  in  the 
early  stage,  and  may  develop  slowly  so  as  to 
attract  little  attention.  Cough  is  usually  among 
the  first  of  them— cough  which  is  at  first  dry 
and  hacking,  apt  to  be  specially  troublesome 
ou  lying  down  at  night  and  rising  in  the  morn¬ 
ing,  and  later  accompanied  by  spitting  up  of 
clear  material — mucus.  It  is  accompanied  by 
weakness  which  gradually  increases,  and  is 
attended  with  loss  of  flesh.  For  some  time 
these  may  be  the  only  syraptoma  Qradually 
the  spit  becomes  more  or  less  yellowish,  being 
mixed  with  matter  (pus).  The  digestive  organs 
are  frequently  disturbed.  Careful  examination 
in  the  early  stage  will  often  show  that  the 
temperature  rises  above  the  usual  in  the  after¬ 
noon  and  is  below  it  in  the  morning,  and  that 
the  breathing  is  faster  than  usual  and  the  pulse 
quickened.  Examination  of  the  luug  may  de¬ 
tect  alterations  in  the  breath  sounds  (p.  266), 
but  these  it  is  useless  to  specify  here.  Very 
commonly  the  patient  does  not  complain  of 
shortness  of  breath  till  great  alterations  have 


taken  place  in  the  lungs,  so  stealthily  do  they 
develop.  In  the  later  stages  there  are  increase 
of  cough  and  yellowish  spit,  and,  as  the  disease 
becomes  confirmed,  feverish  attacks  are  marked, 
becoming  of  the  hectic  character — that  is,  the 
fever  is  preceded  by  a  chilly  sensation  and  fol¬ 
lowed  by  copious  sweats.  The  fever  causes  a 
brilliant  spot  on  the  cheeks — the  hectic  flush. 
A  tendency  to  night  sweats  is  not  infrequent 
in  the  early  stage,  but  in  the  later  stages  they 
form  a  very  prominent  and  exhausting  feature 
of  the  disease.  Examination  of  the  lungs  in 
the  later  stages  gives  evidence  of  advanced 
breaking  down  of  the  lung-tissue  and  probably 
of  the  formation  of  cavities.  The  chief  symp¬ 
toms  then  are  cough,  spit,  increasing  exhaustion 
and  loss  of  flesh,  feverish  attacks  and  night- 
sweats.  The  disease  may  begin  by  blood-spit¬ 
ting,  which  may  come  up  with  the  spit,  streak¬ 
ing  it,  or  in  quantities  at  a  time;  and  loss  of 
blood  in  this  way  frequently  occurs  during  the 
progress  of  the  disease,  aggravating  the  con¬ 
dition  by  the  weakness  it  induces.  Moreover, 
consumption  may  slowly  and  insensibly  aiise 
from  chronic  bronchitis  and  other  lung  aflPet^- 
tions. 

In  the  progress  of  the  disease  other  symptoms 
indicate  that  various  other  organs  are  affected. 
Notably  in  advanced  phthisis  is  looseness  of  the 
bowels  common.  In  some  cases  it  is  most  in¬ 
tractable,  increasing  the  exhaustion  of  the  pa¬ 
tient  with  great  rapidity,  being  due  to  deposit 
of  tuberculous  matter  in  the  bowels;  and  it  may 
be  accompanied  by  pain  in  the  belly. 

Fistula  in  the  anus  (p.  194)  is  frequent  in 
consumptive  patients,  and  the  healing  of  the 
fistula  has,  in  many  cases,  been  followed  by 
rapid  progress  of  the  disease.  Ou  this  account, 
though  it  is  curable  by  a  surgical  operation, 
many,  who  fear  consumption,  prefer  to  leave  it 
alone. 

In  some  instances  alterations  of  voice,  hoarse¬ 
ness  or  loss  of  voice,  are  the  first  signs  of  the 
growing  disease.  Sometimes  they  are  due  to 
tubercular  ulceration  in  the  laiynx.  Whether 
this  is  the  cause  can  be  determined  by  an  ex¬ 
amination  with  the  laryngoscope  (p.  263). 

Confirmed  consumptive  patients  may  be  known 
by  certain  curious  physical  characters :  clubbed 
form  of  the  ends  M  the  fingers  and  the  nails, 
pearly-white  colour  of  the  white  of  the  eye, 
wide  condition  of  the  pupil  (the  black  of  the 
eyeX  and  the  presence  of  a  reddish  or  purplish 
line  along  the  junction  of  the  gums  and  teeth. 

Death  is  due  commonly  to  exhaustion,  but 
may  occur  suddenly  owing  to  great  loss  of  blood 
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by  the  lungB,  or  may  be  caused  by  some  com¬ 
plication.  Dropsy,  occurring  usually  in  the  feet 
and  legs,  and  the  presence  of  thrush  in  the 
mouth  are  signs  of  the  approach  of  the  end. 

T reatment. — The  general  treatment  of  ctm- 
sumption  is  plainly  indicated.  Everything  that 
can  aid  in  maintaining  and  increasing  the  per¬ 
son’s  health  must  be  rendered  available.  The 
meals  should  consist  of  a  nourishing  diet,  of  an 
easily  digested  kind,  and  should  be  at  regular 
and  stated  intervals.  The  diet  should  be  gen¬ 
erous  ratlier  than  restricted.  The  digestive 
powers  are  often  weak,  and  the  stomach  and 
bowels  disordered.  They  may  be  aided  by  the 
use  of  tonics,  the  iron,  quinine,  and  strychnine  j 
tmiic,  or  the  acid  tonic  (see  Prescriptions),  and 
the  movement  of  the  bowels  should  be  as  regular 
as  possible.  The  functions  of  the  akin  ought  to 
be  attended  to.  For  this  purpose  daily  spong¬ 
ing  with  tepid  water  of  the  surface  of  the  body, 
and  especially  of  the  chest  and  back,  followed 
by  brisk  rubbing,  is  very  valuable.  Woollen 
underclothing  should  always  be  worn. 

Begular  gentle  ezerdae  should  be  engaged  in, 
as  much  time  being  spent  in  the  open  air  as  the 
person’s  health  will  permit  Gentle  gymnastic 
exercise  of  the  sort  to  expand  the  chest  is  useful 
if  carefully  employed.  The  consumptive  must 
be  surrounded  by  healthy  conditions,  pure  air 
being  essential,  as  large,  airy,  and  well-venti¬ 
lated  a  bouse,  as  circumstances  will  permit, 
being  selected  for  residence,  kept  at  a  r^ular 
temperature,  and  free  from  draughts.  Special 
attention  should  be  given  that  the  sleeping 
apartment  has  a  free  circulation  of  pure  air, 
but  is  also  free  from  draughts.  The  house  should 
be  in  a  dry  and  sheltered  situation,  built  on 
sand  or  gravel,  and  well  drained.  The  person’s 
own  habits  should  be  well  regulated.  Early 
hours  should  be  indulged  in,  though  a  due 
amount  of  sleep  ought  always  to  be  obtained; 
fatigue  is  to  be  avoided  and  excitement;  exces¬ 
sive  work,  physical  or  mental,  and  worry,  being 
very  depressing,  are  very  injurious.  The  sort  of 
climate  that  suits  the  consumptive  is  that  which 
is  dry,  mild,  and  not  liable  to  sudden  variations. 
In  England  Hastings,  Ven^nor  in  the  Isle  of 
Wight,  and  Torquay,  are  favourite  places,  the 
south  of  Spain,  Madeira,  and  the  Riviera,  on 
the  continent  of  Europe,  and  Egypt  and  South 
Africa.  Sea  voyages  to  Australia  or  New 
Zealand  are  of  great  value,  and  the  Andes, 
Rocky  Mountains,  and  Alps  are  much  fre¬ 
quented  by  consumptives.  Of  course  on  a  pa¬ 
tient’s  health  and  ability  to  travel  depends 
largely  the  choice  of  a  climate.  High  altitudes 


are  now  much  sought  after,  Davos  among  the 
Alps  being  a  favourite  place  for  English  pa¬ 
tients. 

The  main  medicinal  treatment  of  consumption 
oonsistB  in  the  administration  of  cod-liver  oil. 
It  is  of  course  in  the  early  stage  that  it  is  roost 
useful,  and  then  when  given  regularly  for  a  long 
time  its  effects  are  often  marvellously  beneficial 
Under  its  use  the  patient  frequently  gains  flesh 
and  strength,  and  cough  and  spit  are  diminished. 
It  should  be  given  in  small  (loees  at  first,  of  one 
tea-spoonful  or  so,  twice  daily,  till  the  person 
gets  used  to  it,  when  it  is  gradually  increased  till 
three  table-spoonfuls  are  taken  daily.  It  seems 
to  agree  best  when  taken  shortly  after  meals 
and  before  going  to  bed.  To  disguise  its  taste 
it  may  be  given  in  milk,  butter-milk,  claret,  or 
in  any  other  way  the  patient  likea  Exercise  in 
the  open  air  greatly  aids  its  digestion.  There 
are  not  very  many  people  who,  by  various  de¬ 
vices,  cannot  be  gradually  accustomed  to  its  use. 
With  a  few,  however,  nothing  can  make  it 
agree.  For  them  cream,  glyceriue,  or  fat  of 
meat — such  as  fat  bacon — may  be  tried  instead, 
or  some  of  the  various  preparations  of  malt  ex¬ 
tract.  Iron  tonics  and  quinine  are  also  admin¬ 
istered  with  benefit  in  consumption. 

As  to  special  treatment  for  various  circum¬ 
stances  it  is  doubtful  whether  it  would  be  of 
mudi  service  to  note  it  in  a  work  like  this.  To 
direct  treatment  beyond  what  has  been  de¬ 
scribed  would  be  too  much  responsibility  for 
any  but  a  medical  attendant.  For  example, 
blisters  are  often  valuable  for  relieving  pain 
and  for  checking  inflammation  going  on  in  the 
lungs.  For  the  relief  of  constant  and  harassing 
cough  the  administration  of  opium  in  some  form 
or  another  is  always  a  necessity,  and  for  the 
checking  of  exhausting  night  sweats  belladonna 
is  one  of  the  most  useful  of  drugs.  But  whether 
or  not  a  blister  should  be  applied,  and  where  it 
should  be  applied,  what  form  of  opium  should 
be  given,  and  how  much,  what  dose  of  bella¬ 
donna  and  so  forth,  are  questions  to  be  answered 
in  eaih  case  according  to  the  circumstanoes.  In 
the  unavoidable  absence  of  a  medical  attendant 
5  to  15  drops  of  laudanum  may  be  cautiously 
ventured  on  twice  or  thrice  daily  if  really  neces¬ 
sary.  If  the  cough  seems  to  be  due  to  difficulty 
of  getting  up  the  spit,  20  to  30  drops  of  ipecac¬ 
uanha  wine  with  ^rup  of  squills  will  help  in  its 
removal  To  check  sweating  a  pill  of  |  to  1 
grain  of  belladonna  is  given  at  bed-time,  and 
the  patient’s  body  should  be  sponged  once  or 
twice  daily  with  vinegar  and  tepid  water  (twice 
as  much  water  being  used  as  of  vinegar).  The 


282 


SPITTING  or  BLOOD. 


[Sect.  IX  a 


checking  of  looseness  of  the  bowels  is  often  a  most 
difficult  thing  to  effect.  One  of  the  beat  prepara> 
tiona  consists  of  from  5  to  10  grains  of  Dover's 
powder  with  10  grains  of  bismuth  added.  Dilute 
sulphuric  acid  (10  to  15  drops  in  water)  some¬ 
times  relieves.  To  control  bleeding  from  the 
lungs  10-grain  doses  of  gallic  acid  at  intervals 
of  three  hours  are  useful.  Liquid  extract  of 
spurred  rye  (Secalia  cornutum)  is  most  efficient 
for  this  purpose,  of  which  from  ^  to  1  teaspoon- 
ful  in  water  is  given  at  a  time,  and  repeated 
every  two  or  three  hours  as  long  as  necessary. 
The  active  principle  of  the  drug,  ergotine,  may 
now  be  had  in  pill.  Its  dose  is  3  to  6  grains, 
and  it  may  be  used  instead  of  the  liquid  extract. 
'A  patient  who  has  had  copious  bleeding  from 
the  lung  should  be  kept  quiet,  lying  in  bed 
with  head  high  in  a  cool  room,  and  small  pieces 
of  ice  may  be  given  to  suck. 

The  Prevention  of  Consumption. — Itahould 
not  be  forgotten  that  for  those  who  are  delicate 
and  suspected  of  a  consumptive  tendency  much 
may  be  done  to  ward  off  the  disease.  It  ought 
never  to  be  taken  for  granted  that  a  person  is 
bound  to  be  a  victim  of  consumption  either  be¬ 
cause  of  the  state  of  health  of  the  individual  or 
because  of  the  family  tendency.  On  the  con¬ 
trary  many  persons  have  been  saved  from  such 
a  fate  by  such  attention  and  care  as  have  been 
recommended  in  the  early  paragraphs  on  treat¬ 
ment,  who  otherwise  would  have  had  little  chance 
of  escape.  Such  measures  as  have  been  urged 
ought  to  be  rigidly  carried  out.  Ordinary  colds 
ought  never  to  be  neglected,  and  if  cough,  &c., 
threaten  to  remain  change  of  air  should  be  tried 
without  delay.  Mothers  who,  because  of  family 
tendencies,  fear  for  their  children  are  apt,  in 
their  anxiety,  to  do  the  very  things  that  are 
most  hurtful.  They  smother  them  up  with 
clothes,  and  so  hamper  them  in  this  way  that 
all  their  healthy  movements  are  restricted,  those 
of  the  respiratory  organs  among  the  number. 
They  keep  them  confined  to  hot  rooms,  and  re¬ 
strict  their  out-of-door  exercise,  and  when  the 
children  are  allowed  out  they  are  cumbered 
with  so  many  wraps  that  walking  is  a  labour; 
the  children  become  hot  and  covered  with  per¬ 
spiration,  and  wish  to  sit  down  on  every  odd 
door-step  or  other  equally  cold  resting-place. 
Such  measures  as  these  are  the  grossest  possible 
mistake,  for,  instead  of  warding  off  the  threat¬ 
ened  danger,  they  directly  invite  it.  Abundance 
of  fresh  air  is  an  essential  in  the  prevention  of 
consumption,  and  regular  systematic  exercise 
of  the  body,  particularly  of  the  chest  muscles, 
is  another,  '^e  child  who  is  confined  to  warm 


rooms  or  kitchen,  and  whose  bodily  tempera¬ 
ture  is  artificially  maintained  instead  of  by  its 
own  activity,  is  unable  to  resist  the  influence  of 
the  slightest  breeze.  It  is  a  hot-house  plant 
that  will  be  speedily  blighted  when  brought 
into  the  open  air.  But  it  was  made  for  the 
open  air  and  not  for  the  hot-house,  and  it  is  the 
ignorance  or  stupidity  (let  the  proper  terms  be 
applied,  though  they  are  strong)  of  mother, 
nurse,  or  guardian,  that  has  overturned  the  de¬ 
sign  of  nature,  and  substituted  sickliness  and 
weakness  for  health  and  vigour.  There  is,  how¬ 
ever,  the  other  extreme,  equally  at  variance 
with  sense  and  fact  as  the  former,  the  extreme 
of  which  parents  and  guardians  are  guilty  who 
adopt  what  is  called  “the  hardening  process.” 
They  expose  their  children  to  all  sorts  of  weather 
improperly  protected;  they  treat  them  to  daily 
cold  shower-baths  as  a  matter  of  routine,  and 
so  on,  in  the  expectation  that  they  will  become 
used  to  and  unaffected  by  exposure.  The  only 
proper  coarse  is  for  children  to  be  clothed  so 
that  no  healthy  movement  is  restricted,  and  so 
that  a  regular  and  moderate  degree  of  warmth 
is  maintained.  Plenty  of  exercise  in  the  open 
air  should  be  aOowed;  but  excessive  exercise, 
that  throws  the  child  into  perspiration  and  leads 
it  to  sit  down  to  cool,  is  to  be  cautioned  against. 
In  warm  weather  the  clothing  should  be  lighter 
to  counterbalance  it,  and  in  colder  weather 
heavier,  both  extremes  being  avoided  in  which 
tlie  child  is  either  never  warm  unless  romping 
or  always  so  warm  as  never  to  be  able  to  romp. 

Tlie  preventive  treatment  for  adults  is  such 
as  has  already  been  described  under  general 
treatment. 

Splttlnff  of  Blood  {^Hemoptysis,  Bleeding 
from  the  Lungs)  is  to  be  carefully  distinguished 
from  vomiting  of  blood,  in  which  case  the  blood 
comes  from  the  stomach,  is  commonly  dark  from 
contact  with  the  acid  juice  of  the  stomach,  aud 
is  mixed  with  the  contents  of  the  stomach.  In 
hsemoptysis  the  blood  comes  from  the  lungs  or 
air-passages  in  them,  and  is  expelled  by  cough¬ 
ing.  It  may  be  present  in  the  spit  merely  as 
spots  or  streaks,  or  uniformly  colour  the  spit,  or 
it  may  come  in  clots,  or  in  gushes  of  bright  blood, 
frothy  because  mixed  with  air.  Where  it  rushes 
out  in  quantity  no  effort  at  coughing  may  exist, 
or  there  may  be  but  a  slight  cough.  It  must  be 
observed  that  streaks  of  blood  may  be  present 
in  the  spit  and  not  come  from  the  lungs  at  all, 
but  from  the  back  part  of  the  nostrils  or  the 
pharynx,  and  may,  consequently,  mean  little  or 
nothing.  Further,  blee<^g  may  take  place 
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from  the  nostrils  so  far  back  that  the  blood  finds 
its  way  into  the  back  of  the  throat,  and  is  ex¬ 
pelled  by  a  very  slight  etfort  The  true  nature 
of  such  cases  will  be  revealed  by  an  examination 
of  the  back  of  the  throat  with  a  strong  light, 
when  a  fine  line  of  blood  is  likely  to  be  observed 
down  the  back  wall  of  the  pharynx  from  above. 

Bleeding  from  the  lungs  may  be  the  result  of 
many  varied  diseases,  such  as  congestion,  in¬ 
flammation,  or  ulceration.  It  may  be  appa¬ 
rently  the  first  occurrence  in  an  attack  of  con¬ 
sumption.  Persons  may  be  repeatedly  attacked 
with  haemorrhage  from  the  lung  and  no  special 
sign  of  lung  disease  be  discovered.  The  bleed¬ 
ing  may  return  at  intervals,  and  consumptive 
disease  not  show  itself  for  years.  At  the  same 
time  consumption  may  speedily  follow  the  first 
attack.  Bleeding  is  also  a  frequent  occurrence 
in  the  progress  of  consumption,  vessels  being 
opened  into  by  the  destructive  process.  In 
pneumonia  (p.  274)  loss  of  blood  from  the  con¬ 
gested  vessels  gives  the  rusty  appearance  to  the 
spit,  and  in  bronchitis  streaks  of  blood  in  the 
spit  are  not  uncommon.  The  bursting  of  an 
aneurism  (p.  244)  into  the  lungs,  or  one  of  the 
bronchial  tnbes,  will  occasion  profuse  bleeding, 
the  patient  dying  speedily.  Cancer  also  causes 
bleeding. 

Where  the  loss  of  blood  is  considerable  the 
nervous  shock  to  the  patient  is  usually  great. 

Treatment.  —  A  person  who  has  suddenly 
coughed  up  a  considerable  quantity  of  blood 
shonld  be  put  to  bed,  the  shoulders  being  raised. 
The  room  should  be  cool  and  perfectly  quiet  Ice 
in  small  pieces  given  for  sucking  aids  in  check¬ 
ing  the  bleeding.  The  best  medicines  are  dilute 
sulphuric  acid  (30  drops  every  three  hours)  in 
water,  gallic  acid  10  grains,  every  two  or  three 
hours  as  long  as  necessary,  or  ergotine  3  to  5 
grains  rep>eated  as  required,  or  ^  to  1  tea-spoon¬ 
ful  of  liquid  extract  of  ergot  instead. 

Stimulants  are  not,  as  a  rule,  advisable,  tend¬ 
ing,  as  they  do,  to  excite  the  heart,  and  so  in¬ 
crease  the  bleeding.  Food  should  be  given  cold 
tor  some  time  after  the  bleeding  has  ceased. 

If  the  attack  comes  as  a  surprise  to  the  pa¬ 
tient,  who  has  seemed  a  moderately  healthy 
person,  it  should  induce  him  or  her  to  have  a 
careful  examination  made  of  the  lungs  and 
heart  specially,  and  its  warning  shonld  not  be 
disregarded. 

Dilatation  and  Collapse  of  the  Lungs. 

Dilatation  or  Emphysema  (from  Greek 
empkiuao,  to  dilate)  is  a  condition  of  all  or  parts 


of  the  lungs  in  which  the  air-cells  are  larger 
than  usual,  being  greatly  distended.  The  walls 
of  the  air-ceUs  have  lost  their  elasticity,  so  that 
they  cannot  recover  from  undue  stretching.  The 
condition  is  the  result  of  some  excessive  pies- 
sure  exerted  on  the  walls  of  the  cells  by  the  air 
within  them.  It  is  a  common  consequence  of 
blocking  up  of  parts  of  the  lung.  If  the  chest 
enlarges  as  usual  the  parts  of  the  lungs  that 
have  become  blocked  up  cannot  receive  any  of 
the  entering  air,  and  the  healthy  parts  must 
consequently  stretch  to  make  room  for  it.  If 
the  unusual  state  continues  for  any  time,  the 
permanent  overstretching  of  the  walls  of  the 
air-cells  destroys  their  elasticity,  so  that,  if  they 
had  the  opportunity,  they  could  not  recover 
themselves.  It  is  a  consequence  of  bronchitis, 
of  blocking  up  or  destruction  of  parts  of  the 
lungs,  and  of  other  diseases.  It  may  be  origi¬ 
nated  by  constant  playing  of  wind-instruments, 
and  by  the  efforts  to  raise  heavy  weights. 
Though  a  disease  of  adults,  children  affected 
with  croup,  hooping-cough,  See.,  are  liable  to  it. 

Its  symptoms  it  is  needless  to  discuss,  the 
chief  being  shortness  of  breath.  It  develops  a 
barrel-shaped  chest. 

Its  treatment  is  mainly  such  as  will  tend  to 
support  and  nourish  the  body,  improve  the 
general  health  and  condition  of  the  blood.  Nour¬ 
ishing  food,  and  attention  to  the  bowels  are  thus 
of  the  utmost  importance,  and  to  these  is  added 
the  administration  of  iron 'tonics  and  cod-liver 
oil. 

Collapse  of  the  Lungs  {Atdectatis,  Greek 
atelis,  imperfect,  and  ^tcuis,  widening). — The 
air-cells  are  empty  of  air  and  their  walls  col¬ 
lapsed,  so  that  the  part  of  the  lung  affected  is 
more  or  less  shrunk  and  solid.  This  may  be 
effected  by  pressure,  for  instance  by  the  pressure 
of  a  great  quantity  of  fluid  in  the  pleura  as  in 
pleurisy  (p.  266).  It  may  be  present  in  bronchitis 
and  other  diseases  of  the  lungs  owing  to  plugs 
of  matter  occupying  bronchial  tubes  and  acting 
like  ball-valves,  permitting  air  to  leave  the  part 
of  the  lung  which  the  tubes  supply,  but  none  to 
enter.  Children  during  the  first  year  of  life, 
especially  the  weakly  and  ill  nourished,  are  spe¬ 
cially  apt  to  suffer  from  this  affection  in  the 
progress  of  measles,  hooping-cough,  or  croup. 
Atelectasis  is  the  term  applied  to  the  condition 
of  the  lungs  of  children  who  have  not  breathed 
after  birth — the  air  has  not  entered  to  expand 
the  air-cells. 

The  detection  and  treatment  of  the  condition 
are  the  work  of  a  physician. 


284 


CX)UOH. 


(Smi  IX.  m. 


Tumours. 

Tumours  of  various  kinds  have  been  found 
in  the  lungs.  Cancers  and  other  malignant 
growths  are  not  uncommon,  leading  to  destruc¬ 
tion  of  lung  tissue,  and  sometimes  eating  into 
tdood-vessels,  causing  death  bj  bleeding. 

Ii^ury  of  the  Lungs. 

The  lungs  are  sometimes  implicated  in  wounds 
of  the  chest.  A  fractured  rib,  for  example, 
may  wound  the  lung  and  cause  spitting  of  blood. 
In  such  cases  bandaging  the  chest  to  prevent 
movement  of  the  injured  part,  or  the  treatment 
by  stripe  of  plaster  as  recommended  for  broken 
ribs  (p.  48}  is  desirable.  Difficulty  of  breathing, 
spitting  of  florid  and  frothy  blood,  are  among 
the  symptoms  that  indicate  the  aflfection  of  the 
lungs.  The  patient  should  be  kept  quiet,  propped 
up  in  a  half-sitting  position,  and  remedies  noted 
under  H.£U0PTTSIS  (p.  282)  should  be  used. 

SPECIAL  SYMPTOMS  CONNECTED  WITH 
AFFECTIONS  OF  THE  LUNGS  AND 
AIR-TUBES. 

Cough  is  a  symptom  of  many  different  affec¬ 
tions,  and  its  treatment  depends  on  its  cause. 
It  consists  of  a  deep  breath  followed  by  closure 
of  the  glottis,  and  a  aeries  of  rapid  expiratory 
efforts.  It  is  the  result  of  a  nervous  action 
originating  in  an  irritation  of  the  ends  of  sen¬ 
sory  nerves  distributed  to  the  inner  surface  of 
the  larynx.  The  impression  is  conveyed  to  the 
centre  for  breathing  in  the  medulla  (p.  93),  and 
from  thence  messages  pass  to  the  -muscles  of 
respiration  and  to  those  of  the  glottis,  by  which 
the  cough  is  produced.  The  irritation  which 
begins  the  process  may  be  owing  merely  to  cold 
air  entering  the  larynx  and  passing  over  an  in¬ 
flamed  surface.  It  may  be  that  the  surfsme  is 
not  inflamed,  but  that  the  indrawn  air  contains 
irritating  particlea  Again  it  may  be  caused  by 
the  tickling  of  some  phlegm  poured  out  by  an 
inflamed  membrane,  or  of  some  matter  swept 
np  from  the  lungs.  It  may  also  be  a  mere  ner¬ 
vous  affection,  or  due  to  some  condition  of  the 
blood,  as  in  gout  and  rheumatism,  or  the  nervous 
irritation  may  arise  from  disordered  stomach  or 
liver.  The  cough  is  thus  either  dry,  that  is, 
unaccompanied  by  spit,  or  moist  when  it  is  so 
accompanied.  It  varies  in  character.  It  is 
spasmodic  in  hooping-cough  and  croup.  The 
“hoop”  which  attends  the  former  readily  dis¬ 
tinguishes  it,  and  the  loud  brassy  sound  of  the 
latter  is  characteristic.  In  cough  from  obstruc¬ 


tion  the  air-passages  arisiog,  for  example, 
from  an  inflamed  and  swollen  lining  membrane, 
such  as  common  cold  produces,  it  is  also  spas¬ 
modic  and  wheezy.  Where  the  vocal  cords  are 
rough  by  the  swelling  it  is  harsh,  barking,  and 
hoarse,  and  when  the  cords  are  covered  with 
membrane,  as  in  diphtheria,  it  is  wheezy  and 
voiceless. 

The  treatment  depends  so  entirely  on  the  cause 
that  it  is  impossible  to  give  any  s|)eeial  treat¬ 
ment  for  the  mere  symptom.  It  may  be  noted, 
however,  that  one  of  the  commonest  and  most 
troublesome  coughs  attends  slight  cold  from 
swelling  and  irritability  about  the  larynx.  Warm 
poultices  over  the  front  of  the  neck  greatly 
soothe  and  relieve  it.  If  that  fail,  a  piece  of 
flannel  sprinkled  -with  turpentine,  or  with  soap 
and  opium  liniment,  should  be  placed  directly 
over  the  larynx  on  the  neck.  If  a  mustard 
poultice  be  used,  and  it  is  often  very  efficient,  it 
should  be  placed  lower  down  at  the  top  of  the 
breast-bone.  A  cough,  due  to  this  affection,  is 
usually  dry,  and  if  obstinate,  great  pain  is  ex¬ 
perienced  in  a  line  across  the  front  of  the  chest, 
the  line  of  the  diaphragm  (p.  253),  occasioned  by 
the  severe  and  constant  spasmodic  movement  of 
the  chief  muscle  of  breathing.  Other  drugs  fail- 
iug,  a  dose  of  15  to  20  drops  of  laudanum  (only  to 
advltt)  will  stop  it  more  or  less  fora  time.  This, 
however,  would  be  the  worst  possible  thing  to 
give,  were  the  cough  attended  with  mndi  spit, 
as  in  bronchitis,  inflammation  of  the  lung,  &c. 
It  is  the  matter  coming  up  fix>m  the  lung  that 
is  the  irritating  agent  in  such  cases.  Laudanum 
and  other  similar  soothing  drugs  would  simply 
blunt  the  nerves  to  the  presence  of  the  matter, 
which  would  not  be  expelled,  but  be  allowed  to 
remain  in  the  tubes,  and  might  by  blocking 
them  seriously  aggravate  the  state  of  the  patient. 
In  such  cases  what  is  desired  is  to  aid  in  the 
expulsion  of  the  matter  without  serious  efforts  of 
coughing.  For  this  purpose  warm  applications 
to  chest  and  throat  are  valuable,  and  drugs  like 
ipecacuanha  wine  (10  to  30  drops)  and  syrup  of 
squills. 

A  very  intractaUe  form  of  cough  is  produced 
by  relaxed  throat  and  elongated  uvula.  The  long 
uvula  touches  the  tongue  and  maintains  a  con¬ 
stant  tickling.  The  sprays  recommended  for 
elergynoan's  sore  throat  (p.  287)  are  useful  here. 
Tlie  best  treatment,  however,  is  to  snip  off  a  piece 
of  the  too  long  uvula  with  scissors,  which  occa¬ 
sionally  causes  the  cough  to  stop  as  if  by  magic. 

DUnculty  of  Breathing  {Dytpnaa,  Greek 
du$,  difficulty,  and  pn»o,  to  breathe).— Difficulty 
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of  breathing  attenda  many  affections  of  respira- 
toiy  oigana,  and  occurs  in  sery  Taried  degree. 
It  may  amount  to  mere  incr^sed  rapidity  of 
breathing  and  ehortness  of  breath  on  the  slightest 
exertion,  owing  to  general  feebleness,  as  in 
aneemia,  or  to  disease  of  the  heart,  or  chronic 
disease  of  the  lung,  and  may  produce  little  dis¬ 
comfort.  More  than  this  it  may  be,  up  to  that 
degree  in  which  breathing  is  a  constant  struggle, 
agonizing  almost  in  its  character,  when  every 
moscle  that  can  possibly  aid  in  drawing  air  into 
the  lungs  is  called  into  play,  nostrils  working, 
muscles  of  neck  straining,  and  chest  heaving, 
the  lower  part  being  frequently  sucked  in.  In 
children  the  movement  of  the  nostrils  is  often 
the  first  indication  of  some  interference  with 
easy  breathing,  and  later  excessive  heaving  of 
the  belly  and  sucking  in  of  the  lower  ribs  be¬ 
come  marked.  Accompanying  the  severe  forms 
of  dyspnoea  are  indicatkms  of  the  want  of  proper 
aeration  of  the  blood,  lividity  of  the  surface  of 
the  body,  blueness  of  finger  nails,  coldness  of  the 
extremities;  and  when  the  struggle  is  severe  the 
perspiration  stands  in  beads  or  streams  down 
the  face.  When  the  difliculty  is  considerable  and 
lasting,  without  being  so  extreme,  the  want  of 
proper  purification  of  the  hlood  produces  head¬ 
ache,  languor,  and  dulneea.  In  asthma  (p.  273) 
the  difficulty  of  breathing  comes  on  in  spasms, 
is  often  excessively  severe,  seeming  to  threaten 
suffocation,  and  gradually  passes  off  after  a 
time. 

Dyspnoea  is  of  various  kinds  Sometimes  it 
is  due  to  ebetniction  in  the  air  passages  because 
of  swelling,  the  formation  of  false  membranes, 
dropsy  of  the  larynx  (p.  270),  the  presence  of 
foreign  bodies  or  tumours,  or  accumulation  of 
secretion,  as  in  brondritis,  or  blocking  of  the 
lungs,  as  in  pnenmonia(p.  274)and  consumption, 
&C.  It  is  a  common  symptom  of  valvular  disease 
of  the  heart  (p.  239).  It  may  be  of  nervous  origin, 
as  in  asthma;  and  it  must  not  be  forgotten  that 
it  may  be  associated  with  a  cause  quite  outside 
of  the  chest,  owing,  for  instance,  to  tumours  or 
accumulated  fluid  in  the  belly  pressing  op  the 
diaphragm  (p.  253X  and  thus  interfering  with 
expansion  of  the  chest.  In  this  way  an  over¬ 
loaded  stomach  or  a  congested  liver  will  cause 
shortness  of  breath. 

Suffoeation  {Atphyxia,  Greek  cupkxu'ia,  a 
stopping  of  the  pulse)  is  an  advanced  stage  of 
dyspnoea.  It  is  the  result  of  want  of  oxygen  in 
the  blood.  Usually  this  want  is  the  result  of  the 
exchange  between  the  gases  of  the  blood  and 
those  of  the  external  air  (p.  260)  being  interfered 


with,  BO  that  not  only  does  the  deficiency  of  oxy¬ 
gen  become  marked,  but  there  is  an  accumula¬ 
tion  of  carbonic  acid  gas  in  the  blood.  Excess 
of  the  latter  gas  in  the  blood  would  not,  how¬ 
ever,  produce  suffocation,  provided  sufficient 
oxygen  were  at  the  same  time  supplied ;  but  it 
would  produce  the  signs  of  narcotic  poisoning, 
namely,  profound  sleep,  and  complete  insensi¬ 
bility  that  might  end  in  death.  It  is  the  lack 
of  oxygen  that  produces  the  results  to  be  de¬ 
scribed. 

It  is  evident  that  asphyxia  may  be  brought 
on  in  two  ways:  (1)  either  by  the  person  being 
in  an  atmosphere  inciqnble  of  supplying  any¬ 
thing  like  the  due  amount  of  oxygen,  or  (2) 
while  the  atmosphere  is  of  a  proper  kind  some 
obstacle  exists  to  tlie  admisrion  of  the  air  to  the 
blood.  The  latter  event  may  happen  because 
the  air  cannot  be  introduced  to  the  lungs  be¬ 
cause  of  paralysiB  of  the  respiratory  movements, 
because  the  lungs  have  become  blocked  up  and 
cannot  admit  it,  or  because  some  obstruction 
exists  in  the  air  passages.  Thus  some  foreign 
body  may  have  fallen  into  the  windpipe,  or  the 
windpipe  may  be  closed  by  strangulation,  or  tbs 
chest  may  be  prevented  moving,  as,  for  instance, 
happens  when  a  mass  of  earth  falls  upon  a  per¬ 
son  burying  him  up  to  the  neck. 

Asphyxia  may  occur  suddenly  by  sudden  com¬ 
plete  interruption  to  the  breathing,  or  may 
come  on  more  slowly,  as  it  does  in  some  diseases, 
difficulty  of  breathing  becoming  worse  and 
worse  till  it  passes  into  a  state  of  suffocation. 
However  it  occurs  its  symptoms  are  the  same. 

Symptoms. — Three  stages  are  recognized  in 
the  progress  of  the  process  of  suffocation. 
In  the  first  stage  there  is  great  difficulty  of 
breathing,  in  which  every  muscle  is  exerted  in 
the  effort  to  get  air  into  the  lungs,  the  veins 
of  the  surface  of  the  body  becoming  distended 
and  livid.  This  laboured  breathing  passes  into 
general  convulsions,  in  which  nearly  all  the 
muscles  of  the  body  partake,  the  faeces  and  urine 
being  passed  by  the  convulsive  movementa 
Then  follows  the  second  stage,  in  which  the 
animal  or  person  lies  quiet  and  insensible,  the 
pupils  being  widely  dilated,  the  muscles  all  re¬ 
laxed,  and  no  movement  is  capable  of  being 
called  forth.  Following  this  is  the  third  and 
final  stage,  when  long  and  slow  efforts  to  breathe 
in  are  made  at  long  intervals,  and  become 
gradually  like  convulsive  gasps,  until  with  one 
final  gasp,  head  being  thrown  back,  back  arched, 
nostrils  dilated,  and  mouth  widely  open,  death 
occurs.  The  heart  ceases  only  after  all  other 
movements  have  stopped.  If  the  obstruction 
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to  the  breathing  be  eudden  and  complete  the 
stages  are  all  passed  through  in  the  course  of 
three  to  five  minutes,  and  the  heart  stops  in  be¬ 
tween  seven  and  eight  minutes  after  deprivation 
of  air.  In  experiments  performed  to  ascertain 
after  what  lapse  of  time  recovery  could  occur,  it 
was  found  that  a  dog,  simply  deprived  of  air 
for  four  minutes,  recovered  ;  but  if  deprived  of 
air  by  submersion  in  water,  recovery  was  im¬ 
possible  after  one  and  a  half  minutes,  apparently 
because  the  entrance  of  water  had  prevented 
the  restoration  of  the  lung’s  function. 

Treatment  of  suffocation  consists  in  remov¬ 
ing,  if  possible,  any  obstacle  to  the  entrance  of 
air.  If  that  has  been  accomplished  the  next 
thing  is  to  cause  air  to  enter  the  chest.  When 
the  case  has  not  gone  too  far,  movements  of 
respiration  may  be  excited  by  dashing  cold 
water  over  the  chest,  or  by  lashing  the  chest 
with  towels  dipped  in  cold  water.  If  no  move¬ 
ments  can  be  excited  in  this  way  air  can  still  be 
caused  to  enter  the  lungs  by  artificial  respira¬ 
tion  (see  Accidekts  and  Emkroemcixs).  Some¬ 
times  breathing  can  be  induced  by  electric 
shocks  properly  applied  to  the  nerves  of  breath¬ 
ing.  Recovery  need  not  be  despaired  of  unless 
the  heart  has  ceased  to  beat 

Apnoea  (Greek  a,  not,  and  y^nso,  I  breathe), 
cessation  of  breathing,  is  sometimes  used  to 
mean  asphyxia.  Really  it  means  stoppage  of 
breathing,  because  of  exceu  of  oxygen  in  the 
blood,  not  because  of  deficiency.  Let  any  one 
take  quickly  a  aeries  of  deep  bieaths.  The  de¬ 
sire  for  breathing  will  pMiss  away  for  a  little, 
and  a  slight  interval  will  elapse  before  it  returns. 
The  first  few  breaths  after  the  interval  will  be 
feeble  and  shallow.  The  condition  of  apnoea  has 
been  produced. 

Livldity  (Cyanofu(Qreek  kuanot,  blue),  Blxu 
DUease)  is  only  a  symptom,  and  indicates  w’ant 
of  proper  aeration  of  the  blood.  If  the  blood 
has  not  its  due  supply  of  oxygen  it  becomes  of 
a  dark  hue,  and  still  more  dark  if  it  contains  an 
excess  of  carbonic  acid  gas  (p.  216).  In  such 
cireumstances  the  purplish  blood  will  give  a 
livid  hue  to  the  skin  instead  of  the  ruddy  colour 
of  health,  and  the  livid  colour  is  most  quickly 
seen  in  the  lips,  tongue,  and  under  the  finger 
nails,  though  in  marked  cases  the  whole  skin  ex¬ 
hibits  the  dusky  colour.  Any  disease  of  the  lung 
interfering  with  the  due  interchange  of  gases 
(p.  258)  tends  to  produce  it.  It  is  most  marked 
in  a  defective  condition  of  the  heart,  dating 
from  birth,  owing  to  which  impure  blood  from 
the  right  side  is  permitted  to  pass  directly  to 


the  left  side  without  previously  passing  through 
the  lungs.  It  is  of  course  a  conspicuous  symp¬ 
tom  of  suffocation. 

AFFECTIONS  OF  VOICE  AND  SPEECH. 

The  voice  maybe  affected  in  various  ways.  It 
may  be  weakened,  that  is,  its  force  diminished,  by 
any  disease  which  reduces  the  general  strength, 
or  the  extent  of  the  movements  of  the  vocal 
cords  may  be  voluntarily  lessened  because  of 
pain  any  vigorous  movement  would  call  forth. 
Its  pitch  is  variously  affected,  not  only  by  the 
condition  of  the  cords  themselves,  but  also  by 
the  state  of  the  air-tubes  above  them.  The  cords 
may  be  thickened  by  swelling,  the  result  of 
catarrh,  or  the  mucous  membrane  may  be  re¬ 
laxed,  so  that  the  usual  rapidity  of  vibration  or 
stretching  of  the  curds  cannot  be  produced,  and 
the  pitch  will  be  lowered.  But  the  larynx  and 
throat  may  be  similarly  thickened  and  relaxed 
so  as  to  be  unable  to  resound  to  sounds  of  the 
same  pitch  as  formerly.  Singers  and  public 
speakers  ought  to  observe  that  enlarged  tonsils 
(p.  156)  act  in  this  way,  and  markedly  lower  the 
pitch  of  the  singing  voice,  or  cause  a  painful 
seufe  of  straining  when  singing  or  speaking  for 
any  time.  Some  celebrated  singers,  who  have 
had  enlarged  tonsils  removed, found  with  delight 
that  after  the  operation  they  were  capable  of 
taking  notes  fully  half  an  octave  higher  than 
formerly.  The  quality  of  voice  is  also  affected 
in  various  ways,  the  most  marked  alteration 
being  when  hoarseness  or  huskiuess  is  produced. 

Hoarseness  is  due  to  irregular  and  imperfect 
bringing  together  of  the  vocal  cords,  and  is  most 
frequently  due  to  swelling  of  the  mucous  mem¬ 
brane  of  the  cords,  to  thickening,  and  to  exces¬ 
sive  secretion  of  mucus  in  their  neighbourhood, 
such  as  common  cold  will  readily  induce.  Va¬ 
rious  other  reasons  may  exist  to  account  for  it, 
such  as  inflammation,  ulceration,  contraction, 
&c.,  of  the  cords  or  in  their  immediate  neigh¬ 
bourhood.  Most  obstinate  hoarseness  is  pro¬ 
duced  by  syphilitic  thickening  and  ulceration, 
and  by  tubercular  ulceration,  suchas  often  occurs 
in  the  progress  of  consumption.  Paralysis  of  the 
cords,  owing  to  pressure  on  the  nerves  supply¬ 
ing  the  muscles  of  voice,  or  other  nervous  dis- 
e.ise,  is  also  a  cause. 

T reatment,  to  be  of  value,  must  have  regard 
to  the  condition  of  the  cords  and  larynx,  and 
the  condition  can  only  be  properly  ascertained  by 
examination  with  the  laryngoscope  (p.  263).  The 
hoarseness  that  comes  on  quickly  with  pain  on 
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any  attempt  to  speak,  as  a  result  of  ordinary 
cold,  should  be  treated  with  soothing  remedies, 
the  inhalation  of  the  steam  of  boiling  water, 
warm  poultices  to  the  neck,  &c.  Later,  when 
all  pain  has  passed  away,  and  only  the  hoarse¬ 
ness  remains,  the  sprays  recommended  for 
cleigyman’s  sore  throat  are  useful. 

Gepgyman's  Sore  Throat  {Dytphoniaderi- 
eorum). — This  is  an  affection  to  which  not 
clergymen  only,  but  teachers,  lecturers,  and  all 
public  speakers  generally  are  liable.  It  consists 
of  a  chronic  thickening  of  the  mucous  mem¬ 
brane  of  the  throat  and  larynx.  The  membrane 
is  thickened  and  relaxed,  and  pours  out  an  ex¬ 
cessive  quantity  of  thickened  mucus  which  is 
brought  away  with  difficulty.  There  is  a  feeling 
of  great  discomfort  in  the  throat,  especially  after 
speaking.  The  person  feels  as  if  a  veil  bad 
been  drawn  over  his  speaking  apparatus,  as  if 
something  were  present  which  by  coughing  or 
hawking  he  could  dislodge,  and  he  dislodges  it 
only  to  find  it  again  collect.  It  is  the  mucus 
that  gives  this  impression. 

Treatment  is  difficult,  since  the  chief  element 
in  the  best  would  be  absolute  rest  for  some  time, 
and  that  is  generally  impossible.  The  person 
should  always  try  to  avoid  straining  the  voice, 
and  specially  if  he  is  affected  with  the  slightest 
cold,  as  loss  of  voice  lasting  for  some  days  might 
thereby  quickly  arise.  His  general  health  should 
be  maintained  as  well  as  possible  by  stomach, 
bowels,  skin,  and  kidneys  being  kept  in  good 
order,  and  by  the  use  of  some  tonic  medicine 
such  as  quinine  and  iron,  or  phosphorus  quinine 
and  iron  (p.  1 13)  if  necessary.  For  the  throat 
local  applications  are  needful.  Weak  alum 
or  chlorate  of  potash  gargles  are  useful  (see 
Prescriptions);  but  these  never  get  down  to 
the  vocal  cords.  For  the  medicine  to  reach  the 
cords  it  must  be  drawn  in  with  the  breath  in 
the  form  of  spray.  To  effect  this  atomizers  or 
spray  producers  (see  Medical  and  Soroical 
Appliances)  are  employed,  by  which  the  liquid 
is  dispersed  in  a  cloud  of  small  particles  by  a 
strong  current  of  air.  The  point  of  the  atomizer 
is  held  within  a  few  inches  of  the  mouth.  The 
mouth  is  widely  opened,  the  tongue  being  kept 
down  as  much  as  the  person  can,  and  when  a 
full  stream  of  spray  is  directed  into  the  mouth 
the  person  draws  a  long  deep  breath  and  thereby 
intro<Iuces  the  material  into  the  laty’nx  and 
windpipe.  Various  drugs  may  be  used,  of 
various  strengths,  with  the  spray  producer.  In 
the  appendix  on  Prescriptions— Garoles,  &c., 
some  are  mentioned.  A  useful  one  consists  of 


tincture  of  steel,  2  fluid  drachms,  glycerine,  ^ 
ounce,  rose  water,  1|  ounces,  and  water  to 
4  ounces.  I'his  is  put  into  the  bottle  of  the 
atomizer  full  strength  or  dUuted  with  water  if 
necessary.  If  required  it  may  be  made  stronger 
by  the  addition  of  one  or  more  drachms  of  the 
tincture  of  steel. 

In  very  troublesome  cases,  however,  nothing 
equals  the  direct  application  of  some  solution  to 
the  vocal  cords  and  affected  parts  by  means  of 
a  brush.  This  only  an  experienced  and  dexter¬ 
ous  surgeon  can  accomplish  properly. 

Loss  of  Voice  {Aphonia,  Greek  a,  not,  and 
phO)U,  the  voice)  sometimes  is  the  result  of 
severe  cold;  ulceration  and  other  changes  of 
the  vocal  cords  cause  it.  Paralysis  of  the  cords 
makes  it  complete,  and  the  paralysis  is  not  in¬ 
frequently  the  result  of  the  nerves  of  voice 
being  involved  in  some  growth  or  pressed  upon 
by  a  tumour,  aneurism,  &c.  In  women  loss  of 
voice  without  any  structural  changes  is  frequent, 
being  due  to  hysteria  or  other  nervous  condi¬ 
tion.  Nervous  women,  plagued  with  uterine 
troubles,  are  subject  to  it,  and  the  loss  of  voice 
is  not  permanent  but  temporary,  relapses  being 
common.  Cases  are  on  record  where  no  word 
was  spoken  for  months  or  years,  hysteria  only 
being  the  cause. 

T reatment  it  is  needless  to  specify  particu¬ 
larly,  considering  the  necessity  of  some  one 
being  consulted  who  can  determine  the  exact 
cause.  In  loss  of  voice  from  cold,  however, 
warm  applications  to  the  neck,  a  blister  over 
the  top  of  the  breast-bone,  inhalation  of  steam, 
&C.,  are  useful. 

The  Care  of  the  Voice  deserves  a  word. 
Anyone  who  reads  the  description  of  the  vocal 
apjiaratus  on  pp.  261,  262  will  understand  how 
exquisite  are  the  adjustments  of  the  various 
parts  for  even  ordinary  speaking,  and  how  the 
slightest  alteration  in  the  proportions  of  parts 
by  cold,  swelling,  &c.,  will  seriously  affect  the 
whole  instrument.  It  should,  therefore,  be 
evident  that  anything  that  overstrains  the 
parts,  too  prolonged  use  of  the  voice,  talking 
or  singing  in  too  high  a  key,  screaming,  &c., 
must  have  a  bad  effect  on  the  vocal  instrument ; 
and  that  such  overstraining  will  be  most  easily 
accomplished  when  the  person  is  fatigued,  in 
indifferent  health,  ill -nourished,  or  when  the 
parts  are  affected  by  cold,  &c.  Therefore,  wher¬ 
ever  possible,  in  such  circumstances,  the  voice 
should  not  be  used  at  all.  Most  people  become 
impatient  at  the  excuse  of  those  who  can  sing, 
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whsn  a  slight  cold  is  offered  as  a  reason  for 
refusing  to  comply  with  a  request  or  to  fulfil  an 
engagement,  but  it  ought  not  to  be  so.  A  cold 
not  perceptible  to  anyone  is  yet  sufficient  rea¬ 
son  for  the  singer  refusing  to  exercise  his  or 
her  gift.  Indeed  the  singer  who  had  not  such 
regard  for  his  or  her  voice  would  speedily  have 
little  voice  worth  regarding.  Singers  and  pub¬ 
lic  speakers  ought  also  to  pay  attention  to  the 
condition  of  tonsils,  Ac.,  as  they,  if  enlarged, 
materially  affect  the  pitch  and  quality  of  the 
voice. 

Stammering  or  Stuttering  implies  usually 
a  sudden  check  to  the  utterance  of  words  fol¬ 
lowed  by  a  longer  or  shorter  pause,  during 
which  the  person  makes  sundry  attempts  to 
utter  the  word  at  which  he  was  stopped.  It  is 
a  spiismodic  affection,  and  it  occurs  most  com¬ 
monly  in  the  utterance  of  the  consonantal 
sounds  p,  b,  t,  d,  g,  and  k,  though  also  with 
a,  z,  sh,  m,  n,  v,  y,  w,  f,  and  more  rarely  with 
vowel  sounds.  As  a  rule  persons  do  not  stam¬ 
mer  when  whispering  or  singing.  It  does  not 
seem  to  depend  on  any  organic  defect,  but  par¬ 


takes  more  of  a  nervous  affection,  the  complex 
aeries  of  muscular  movements  involved  in  speech 
not  being  properly  subordinated  to  one  another 
and  controlled. 

It  is  a  defect  which  shows  itself  between  the 
age  of  four  or  five  and  puberty,  and  may  come 
on  as  the  result  of  feeble  health  after  illnem, 
or  owing  to  fright  or  excitement,  and  umetimn 
hjf  imitation. 

Its  treatment  consists  of  careful,  patient,  and 
determined  training.  The  stammerer  must  be 
taught  to  speak  slowly  and  deliberately,  must 
practise  the  sounds  at  which  he  stammers,  and 
must  learn  to  restrain  all  tendency  to  become 
excited  and  hurried  when  nearing  the  sound 
which  presents  difficulties.  Practising  reading 
aloud  in  the  presence  of  some  one  who  will  check 
at  once  any  departure  from  slowness  and  deliber¬ 
ateness  of  utterance  is  one  of  the  best  possible 
aids.  The  stammerer  has  also  to  train  himself  to 
regulate  the  movements  of  his  breatliing,  as  the 
tendency  is  to  run  on  until  a  stop  for  want  of 
breath  is  neceasary.  It  is  only  by  such  careful 
and  long-continued  training  that  the  defect  can 
be  remedied. 


Section  X.— THE  KIDNEYS  AND  BLADDER 


A.  THEIE  ANATOMY  AND  PHYSIOLOGY  (STBUCTUEE  AND  FUNCTIONS). 


The  Kidney* :  Thtir  firuetvr*— toboU  nrinUerl— Malplghlsn  bodie*  or  glomentU ; 

Th€ir  Junelion»—ttit  formation  of  the  urine ; 

TKt  excretion  of  the  kidneye—the  urine— iU  character*  and  chemical  conatitution— tirea— 
unuaual  conititoenti  (albumen,  ingar,  bile,  blood). 

The  Ureter*  and  Bladder: 

The  UreUre; 

The  BUuUer — it*  stniotaie  and  function* — the  mechanbm  of  tbe  espulaion  of  urliM. 


In  tbe  previous  section  the  method  by  which 
the  blood  is  purified  to  the  extent  of  being  de¬ 
prived  of  its  excess  of  carbonic  acid  gas,  through 
the  agency  of  the  lungs,  is  described.  But  car¬ 
bonic  acid  gas  is  not  the  only  waste  substance 
derived  by  the  blood  from  the  tissues.  There  are 
otheis,  as  important,  tbe  result  of  the  decompo¬ 
sition  in  the  body  of  nitrogenous  or  proteid 
(p.  132)  substances.  If  they  are  allowed  to  re¬ 
main  in  the  body  death  is  the  result.  To  sepa¬ 
rate  these  nitrogenous  waste  substances  there 
must  be  some  special  apparatus.  That  special 
apparatus  is  found  in  the  kidneys  and  their 
attendant  organs,  urinary  bladder,  Ac.  They 
are,  therefore,  exclusively  excretory  organs — 
organa  solely  devoted  to  the  purpose  of  sepa¬ 


rating  from  the  blood  substances  to  be  expelled 
from  the  body.  The  substances  are  separated 
in  a  liquid  form,  the  urine ;  and  as  the  urine  is 
formed  slowly,  after  passing  from  the  kidney  it 
is  collected  in  a  reservoir— the  bladder — until 
some  quantity  has  accumulated,  when  it  is  dis¬ 
charged  by  a  voluntary  effort 

THE  KIDNEYS. 

Their  Struetore. — The  kidneys  are  two  in 
number,  and  are  situated  in  tiie  cavity  of  the 
belly,  one  on  each  side  of  tbe  back-bone,  be¬ 
tween  the  eleventh  rib  and  the  crest  of  the 
banncb-bone.  Tbe  liver  is  above  the  right  kid¬ 
ney,  the  spleen  (p.  204)  above  the  left;  while 
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1)otb  lie  close  against  the  back  wall  of  the  belly, 
DO  that  the  intestinal  canal  is  in  front  of  them. 
The  human  kidney  is  about4  inches  long,  8  inches 
broad,  and  1  inch  thick,  and  weighs  usually 
about  5|  ounces.  The  shape  of  the  human  kid¬ 
ney  is  the  same  as  that  of  a  alieep,  or  rabbit,  and 
is  well  known.  The  connections  of  the  kidney 
are  shown  in  Fig.  137,  which  represents  the  out¬ 
line  of  the  belly,  opened,  the  intestinal  canal 
being  removed.  A  kidney  appears  on  each  side 
of  the  back-bone,  blood-vessels  being  connected 
with  each,  and  from  each  a  tube — the  ureter — - 
passes  downwards  to  the  bladder,  situated  in  the 
cavity  of  the  pelvia 

If  a  kidney  be  cut  open  in  the  direction  of  its 
length  an  ai^iearance  exhibited  in  Fig.  138  is 
seen.  The  ureter  (u)  where  it  joins  the  kid¬ 
ney  expands  into  a  wide  cavity  (p),  which  is 
called  the  pelvis  of  the  kidney.  Into  the  pelvis 
conical  processes  of  the  fleshy  substance  of 
the  kidney  project.  The  processes  are  called 
pyramids,  or  the  pyramids  of  Malpighi,  after 
the  anatomist  who  described  them,  and  in  the 
human  kidney  there  are  about  twelve  of  them. 
The  point  of  each  pyramid  is  invested  by  a  part 
in  continuation  of  the  pelvis,  which  surrounds 
it  like  a  cop  or  calyx.  Now  the  fleshy-looking 
substance  of  the  kidney  consists  of  very  fine 
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tubes,  the  tubuli  uriniferi  (or  urine-carrying 
tubules).  Towards  the  surface  of  the  kidney 
the  tubules  run  a  very  irregular  course,  but 


towards  the  centre  they  run  a  straight  course. 
The  distinction  between  the  part  of  the  kidney 
containing  the  twisted  tubes  and  that  contain¬ 


ing  the  straight  tubes  is  easily  made  out  with 
the  naked  eye,  the  former  part  appearing  granu¬ 
lar,  and  being  called  the  cortex  or  rind,  while 
the  central  parts  appear  streaked,  and  are  called 
the  medulla,  or  marrow-like.  The  distinction 
is  represented  in  Fig.  138,  where  it  is  evident 
that  the  medullary  portion  is  formed  of  the 
pyramids  whose  bases  rest  on  the  cortex. 

It  is  in  the  tubules  that  the  urine  is  formed. 
The  tubules  all  ultimately  open  by  a  group  kA 
mouths  on  the  surface  of  the  ‘pyramids,  so  that 
the  urine  formed  in  them  fiuds  its  way  into  the 
pelvis  of  the  kidney,  and  thence  down  the  ureter 
into  the  bladder. 

The  tubuli  uriniferi,  of  which  the  bulk  of 
the  substance  of  the  tissue  is  made  up,  are  very 
fine  tubes,  about  the  sicth  of  an  inch  in  dia¬ 
meter.  They  run  a  very  irregular  course,  under¬ 
going  various  changes  in  dififerent  stages.  They 
begin  in  the  cortical  or  outer  portion  of  the 
kidney  in  a  blind  extremity  which  is  widened 
into  a  pouch  or  capsule.  Into  the  capsule, 
as  will  be  noted  hereafter,  a  bundle  of  capillary 
blood-vessels  projecta  From  tliis  expanded 
extremity  the  tubule  passes  off  by  a  narrow 
neck,  and  winds  a  very  irregular  course  in  the 
cortex,  twisting  and  turning  upon  itself  for 
some  distance.  This  part  of  the  tubule  is  called 
the  convoluted  tubule.  Then,  after  a  short 
portion  in  which  the  tube  is  more  spiral  than 
twisted,  it  suddenly  contracts  to  a  very  narrow 
diameter  and  courses  straight  on  towards  the 
central  or  medullary  part  of  the  kidney  into 
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which  it  enters.  But  shortly  after  entering  the 
medullary  region  it  turns  upon  itself  and  pro¬ 
ceeds,  still  in  a  more  or  less  straight  direction, 
and  as  a  very  narrow  tube,  back  into  the  cor¬ 
tex,  This  narrower  portion  that  doubles  on 
itself  is  called  the  looped  tubule  of  Henle, 
after  the  observer  who  first  described  it.  Ul¬ 
timately  the  tubule  mingles  again  with  the 
convoluted  tubules,  and  again  becomes  itself 
wider  and  wavy  or  spiral.  This  second  spiral 
part  of  the  tube  leads  into  a  wider  straight 
tube  which  passes  down  through  the  cortex  to 
the  medulla.  As  it  proceeds  through  the  me¬ 
dulla  it  joins,  now  and  again,  similar  tubes  at 


rif .  lia— BapnaeDl^Uoi  c(  tha  TobnlM  and  BIood-Tcnalt  o(  th« 
KldncT. 

On  tb«  right-hand  tide  1  pointa  to  tha  ihdened  and  o(  a  tnbnla  (In 
tba  eartaxl  eonUining  a  loft  of  blood-Taaaela  Tha  tabula  paaea  off 
aa  tha  oonrolatad  tabula  It),  than  It  laddcalj  bcceinn  atmlght  (a| 
and  paaaea  down  to  tha  medullaix  raglon,  turning  back  at  4  and  paaa- 
ing  back  (4)  to  the  cortex,  whan  It  heooaia  warj  14).  and  iiltimatcl; 
idna  a  atraight  tulmle  7,  running  downwarda  (8, 8)  through  tha  ma- 
dnlla  to  opau  at  9  on  tha  point  of  a  pTramld  into  the  palria  of  tha 
kidnar  (aaa  Pig.  1381.  On  tha  left-hand  aida  of  the  Sgure  tha  relation 
of  tnbola  and  raaocla  la  ahown :  or  la  a  branch  of  tba  renal  artarj, 
from  which  a  twig  (a)  paaaea  off  to  enter  the  widened  and  of  a  tubule ; 
a  pointa  to  the  reaaal  learlng  the  tubule  and  breaking  Into  a  maah- 
work  of  caplllariaa,  which  llnall/  form  again  Into  one  raaael.  Joining 
a  btaneb  of  the  renal  rein  IV).  The  attacy  la  ahown  glring  off  othor 
twiga  to  otlier  tulmlea.  At  the  aide,  C  lodlcataa  the  cortical  teglen. 
M,  the  madoUaiy  region,  and  B,  the  layer  boonding  tha  two. 

acute  angles  or  is  joined  by  them,  becoming 
thereby  gradually  wider  until  it  opens  on  the 
surface  of  a  pyramid.  Fig.  139  gives  a  view 


of  the  passage  of  a  tubule  from  its  expanded 
extremity  in  the  cortex  to  its  mouth  on  the 
point  of  a  pyramid. 

In  the  different  parts  of  their  course  different 


Fig.  l40.**V9r7  highly  tuAgnlfled  vlev  of  toeiloB  of  o  tubolo,  cot 
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diameters  of  the  tubule  have  been  noticed,  and 
there  are  other  corresponding  differences.  The 
tubules  are  formed  of  a  delicate  membrane  whose 
inner  surface  is  lined  with  cells.  In  some  parts  of 
the  tube  the  cells  are  large  and  cloudy,  present¬ 
ing  the  appearance  of  cells  engaged  in  the  ac¬ 
tive  work  of  secretion.  In  other  parts  they  are 
small  and  insignificant,  evidently  not  for  secret¬ 
ing  purposes,  but  simply  to  act  as  a  lining  to 
the  tube.  Fig.  140  shows  the  appearance  of  a 
cross  section  of  a  part  of  a  convoluted  tubule 
and  of  a  part  of  such  a  tubule  opened  up,  the 
cells  being  large  and  of  the  actively  secreting 
kind. 

The  Blood-vessel  Arrangements  of  the  Kid¬ 
ney. — It  has  been  mentioned  in  passing  that  the 
expanded  ends  of  the  tubules  contain  bundles 
of  fine  blood-vessels.  Each  kidney  receives  an 
artery  from  the  main  arterial  trunk — the  aorta 
— as  it  passes  through  the  belly.  The  artery 
after  entering  the  kidney  splits  up  into  various 
branches,  which  penetrate  into  the  substance  of 
the  kidney.  They  reach  the  junction  between 
the  cortex  and  medullary  regions,  from  which 
twigs  pass  up  between  groups  of  the  convol¬ 
uted  tubules  towards  the  surface  of  the  kid¬ 
ney.  On  their  way  they  give  off  branches. 
These  branches  penetrate  the  expanded  ends  of 
the  tubules  and  immediately  break  up  into  a 
ball  or  tuft  of  capillaries,  for  which  the  ex|>an- 
sion  serves  as  a  covering  or  capsule.  The  ball 
of  capillariee  is  called  a  glomerulus;  and  it, 
together  with  its  capsule,  forms  a  Malpighian 
body  of  the  kidney.  The  capillaries  ultimately 
reunite  to  form  a  small  vessel  which  passes  out 
of  the  capsule,  and  speedily  thereafter  that  out¬ 
going  vessel  gives  rise  to  a  number  of  capillary 
blood-vessels  which  ramify  over  the  convoluted 
tubules,  affording,  we  may  suppose,  nourish¬ 
ment  to  their  cells.  These  capillaries  are  then, 
gathered  together  to  form  a  small  vein  which 
joins  other  veins  till  large  veins  are  formed, 
whose  junction  forms  one  large  vein  which  goes 
off  from  the  kidney,  carrying  away  the  blood 
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brought  by  the  artery  and  pouring  it  into  the 
vena  cava  (Fig.  137).  Other  arterial  twigs  pro¬ 
ceed  from  the  junction  of  medulla  and  cortex 
into  the  region  of  the  pyramids  of  straight 
tubes,  over  which  they  ramify,  to  end  in  veins 
as  the  others.  The  chief  point  to  notice  is  that 
the  vessel  that  enters  the  capsule — the  afferent 
vessel  (Latin  ocf,  to,  and  /ero,  I  carry) — gives 
rise,  directly  or  indirectly,  to  two  sets  of  capil¬ 
laries,  those  of  the  glomeruliu  and  those  that 
proceed  from  the  vessel  that  issues  from  the 
capsule— the  efferent  vessel  (sx,  out  of,  and 
fero).  The  out¬ 
going  veuel  is 
smaller  than  the 
ingoing;  and  the 
significance  of 
tiiis  will  appear 
i  m  mediately .  Fig. 

141  represents  a 
Malpighian  body 
with  its  entering 
and  issuing  ves¬ 
sels,  surrounded 
by  the  capsule, 
the  blind  end  of 
a  tubule.  Fig. 

139  is  a  repre¬ 
sentation  of  the  afferent  vessel  (1),  arising  from 
an  arterial  Isranch,  forming  the  glomerulus, 
which  ends  in  the  efferent  vessel  (2),  whose 
capillaries  ramify  over  the  convoluted  tubes 
and  end  in  a  venous  twig.  In  the  Malpighian 
body  the  tuft  of  vessels  is  covered  with  a  layer 
of  small  cells,  so  also  is  the  inner  surface  of  the 
capsule. 

These  details  of  structure  show,  to  a  great 
extent,  how  the  kidney  discharges  its  duties  in 
separating  waste  matters  from  the  blood,  and 
what  is  the  nature  of  the  apparatus  by  which 
this  is  effected. 

The  Functions  of  the  Kidney. — The  busi¬ 
ness  of  the  kidney  is  to  separate  certain  sub¬ 
stances  from 'the  blood  which  have  gained  access 
to  it  in  its  coarse  through  the  body,  and  are  the 
result  of  the  decompositions  effected  in  the 
tissues  by  their  activity.  The  chief  of  these 
substances  removed  by  the  kidney  is  urea,  a 
solid  crystalline  body.  But  the  excretion  of  the 
kidney  is  a  fluid  —  the  urine — in  which  urea 
and  various  other  organic  and  inorganic  sub¬ 
stances  are  in  solution.  What  is  known  of  the 
structure  of  the  kidney  indicates  that  in  the 
formation  of  the  urine  there  are  two  processes 
at  work.  One  process  is  performed  in  the  Mal¬ 


pighian  bodies.  An  artery  enters  the  capsule 
of  the  body  and  immediately  breaks  up  into  a 
tuft  of  capillaries.  Now  the  blood  is  always 
exerting  considerable  pressure  on  the  walls  of 
the  vessels,  and  the  capillary  vessels  are  very 
thin  walled.  One  would  at  once  conclude  that 
fluid  would  ooze  through  the  thin  capillaiy  walls 
and  be  received  in  the  capsule.  The  capsule  is 
the  expanded  end  of  a  uriniferous  tubule,  so  that 
the  escaped  liquid  would  find  its  way  down  the 
tubule,  and  so  into  the  pelvis  of  the  kidney, 
into  which  the  tubule  opens.  As  it  collected 
in  the  pelvis  it  would  flow  into  the  ureter  and 
so  reach  the  bladder.  In  short,  the  structure  of 
the  Malpighian  body  suggests  that  it  is  a  sort  of 
filter,  the  filter  being  formed  by  the  thin  walls 
of  the  blood-vessels  of  the  tuft  with  the  fine 
layer  of  cells  which  covers  them,  having  on  one 
side  of  it  blood  under  pressure  and  on  the  other 
side  the  cavity  of  the  capsule  (see  Fig.  141).  As 
the  blood  streams  through  the  capillary  tuft,  fluid 
filters  from  it  into  the  capsule,  and  the  greater 
the  pressure  of  the  blood  the  more  fluid  will  be 
passed  through.  Force  and  confirmation  are 
given  to  this  view  by  the  fact  that  the  vessel, 
which  the  capillaries  of  the  Malpighian  body 
form,  and  which  leaves  the  capsule,  is  narrower 
than  the  entering  artery.  The  supply  pipe  is 
larger  than  the  escape  pips ;  blood  passes  into 
the  Malpighian  body  more  readily  than  it 
escapes  from  it.  Consequently  the  blood  in  the 
capillaries  will  be  at  greater  than  usual  pres¬ 
sure,  and  filtration  of  liquid  from  it  will  be 
encouraged.  The  structure  of  the  apparatus, 
therefore,  suggests  that  one  part  of  the  process 
of  urine  formation  consists  in  the  separation 
from  the  blood  by  filtration  of  certain  of  its 
fluid  constituents.  This  does  not,  however,  ap¬ 
pear  to  be  all.  As  soon  as  the  blood  has  passed 
out  of  the  Malpighian  bodies  in  the  efferent  ves¬ 
sel  it  is  distributed  over  the  convoluted  tubules 
by  fine  capillary  blood-vessels  into  which  the 
outgoing  vessel  breaks  up  (see  Fig.  139).  Now 
the  convoluted  tubules  consist  of  a  very  delicate 
wall  lined  within  by  large  active  cells  (Fig.  140), 
aud  blood  is  brought  in  thin-walled  vessels  into 
intimate  connection  with  the  tubes.  These  are 
just  the  conditions  of  secretion.  The  active  cells 
of  the  tubules  are  separated  from  nourishing 
blood  only  by  the  thin  walls  of  the  tubes  and 
vessels.  It  is  therefore  probable  that  the  cells 
separate  certain  substances  from  the  blood,  which 
they  work  up  and  then  pass  into  the  tubule 
among  the  fluid  filtered  into  the  capsule  and 
finding  its  way  down  towards  the  ureter.  It  has 
been,  therefore,  concluded  that  the  process  of 
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formation  of  urine  conaiati  of  two  parta — (1)  of  a 
aeparation  of  fluid  parta  of  the  blood  by  fiUra- 
tion  in  the  Malpighian  tufta,  and  (2)  of  a  sepa¬ 
ration  by  active  cell*  from  the  blood  of  probably 
more  solid  substances,  which  are  added  to  the 
filtered  fluid  in  its  course  down  the  tubules. 

To  this  view  of  the  action  of  the  kidney  there 
is  one  great  objection.  The  blood  is  an  albu¬ 
minous  fluid  (pp.  216-217).  Careful  experi¬ 
ments  have  shown  that  if  an  albuminous  fluid 
be  placed  on  a  filter  the  liquid  that  passes 
through  contains  albumen  though  in  much  less 
quantity  than  the  original  fluid,  and  that  if  the 
solution  on  the  filter  contains  saline  substances 
dissolved  in  it,  these  hinder  the  passage  of  the 
albumen,  though  they  do  not  arrest  it  altogether. 
The  experiments  have  also  shown  that  as  more 
pressure  is  exerted  on  the  fluid  on  the  filter 
more  albumen  will  pass  through  with  the  fluid. 
If,  therefore,  the  urine  is  largely  a  filtration 
from  the  blood  under  pressure,  the  fluid  ou^t 
not  only  to  contain  some  of  the  salts  of  the 
blood,  but  also  some  of  the  albumen,  though 
less  albumen  ought  to  exist  in  the  urine,  be¬ 
cause  the  blood  is  a  saline  solution,  than  would 
be  if  the  blood  were  only  albuminous  and 
contained  no  salts.  In  health,  however,  the 
urine  contains  not  a  trace  of  albumen.  In¬ 
deed,  if  a  physician  finds  albumen  in  the  urine 
of  a  patient  he  regards  it  as  a  grave  sign  of 
disease.  It  is  then  not  easy  to  understand  why, 
if  the  urine  is  mainly  a  filtration  from  the  blood, 
it  does  not  in  health  contain  albumen.  A  view 
which  explains  this  curious  fact  is  that  the  fluid, 
as  filtered  through  the  vessels  of  the  Malpighian 
tufts,  is  albuminous,  but  that,  as  the  urine 
passes  down  the  convoluted  and  other  parts  of 
the  tubules,  the  active  cells,  lining  their  chan¬ 
nels,  seize  on  the  albumen  and  pass  it  back  into 
lymphatic  channels,  so  that  it  may  be  again  re¬ 
stored  to  the  blood.  When,  therefore,  the  urine 
reaches  the  end  of  the  tubule,  and  flows  into 
the  pelvis  of  the  kidney,  it  has  been  entirely 
deprived  of  the  albumen  it  possessed  as  it  left 
the  Malpighian  capsule.  It  may  be  added  that 
by  this  view  one  is  able  to  explain  various  forms 
of  severe  disease  of  the  kidney  grouped  under 
the  term  Brioht’s  Diskasb,  of  which  one  of  the 
moat  important  symptoms  is  the  occurrence  of 
albumen  in  the  urine.  If  the  pressure  of  blood 
be  very  greatly  increased  in  the  capillaries  of 
the  Malpighian  bodies  so  much  albumen  may 
thereby  be  passed  through  that  the  cells  are  not 
able  to  jHck  it  all  np^  some  escapes  them  and  is 
detected  in  the  urine.  Again,  the  cells  may  be 
paralysed  or  otherwise  rendered  unfit  for  their 


duty  by  some  condition  of  the  blood,  or  they 
may  have  been  destroyed  by  disease.  In  such 
a  case  though  the  albumen  filtered  from  the 
blood  is  in  ordinary  quantity  it  is  not  picked 
up  by  cells  of  the  tubules,  and  again  its  occur- 
reuce  is  detected  in  the  urine.  (Refer  to  the  de¬ 
scription  of  Bright’s  Disbask  in  the  second 
part  of  this  section,  p.  295.) 

The  Excretion  of  the  Kidney — the  Urine. 
The  characters  of  the  urine  excreted  by  the 
healthy  kidney  are  well  defined ;  and  they  un¬ 
dergo  marked  alterations  in  disease.  It  will, 
therefore,  be  of  value  to  state  here  Uie  characters 
and  chemical  constitution  of  healthy  urine  and 
the  chief  alterations  urine  undergoes  in  disease. 
This  will  be  of  great  value  in  understanding  the 
results  of  the  diseased  conditions  of  the  kidney 
described  in  the  second  part  of  this  section. 

Urine  when  freshly  passed  is  of  an  amber 
colour,  clear  and  transparent,  and  with  a  pecu¬ 
liar  aromatic  odour  and  of  slightly  acid  reaction. 
Its  specific  gravity  is  usually  about  1020. 
The  quantity  passed  in  24  hours  by  a  healthy 
adult  man  is  between  50  and  60  fluid  ounces. 
It  varies  not  only  according  to  the  quantity  of 
water  taken  in  by  the  mouth,  but  according  to 
the  external  temperature  and  the  amount  of  ex¬ 
ercise.  The  kidneys  and  skin  co-operate  to  this 
extent,  that  if  much  water  is  removed  by  the 
skin  as  sweat,  as  in  warm  weather  and  after 
exercise,  leas  is  expelled  by  the  kidneys.  In 
cold  weather  the  skin  is  leM  active,  and  a 
greater  quantity  of  water  will  be  produced  by 
the  kidneys.  Nervous  influences  also  affect  the 
quantity.  Thus  after  hysterical  attacks  a  large 
quantity  of  clear  urine  is  often  passed. 

Its  chemical  constitution  is  shown  in  the 
following  table : — 

In  tow 

pAite. 

Water . 958 

Solids .  42 

The  solid  constituents  are— 

Urea. . 23-3 

Uric  acid .  0'5 

Chloride  of  Sodium 

(common  salt) . 11  *0 

Phosphoric  acid  .  2'3 

Phosphates  of  lime 

and  magnesia .  0*8 

Sulphuric  acid .  1*3 

Ammonia .  0*4 

Free  acid .  2*0 

Various  other  substances — 

Kreatinin,  hippuric  acid,  he., 
in  very  small  amount. 

The  average  quantity  in  24  hours  is  of  water  52 
ounces,  of  solids  840  to  020  grains. 
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las  bstVMa 


400  to  600  grains. 
«„  12  „ 


150  „  200 
48  ..  54 


16 

38 


11 
23 
9 

30  „  60 
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Gaaes,  principally  carbonic  acid  gaa,  nitrogen 
and  oxygen  being  in  very  small  quantity,  are 
also  contained  in  urine  to  the  amount  of  nearly 
16  per  cent. 

The  solid  constituents  consist  of  two  cloases 
of  Bubetauces:  (1)  inorganic  salts,  namely,  com¬ 
mon  salt  (chloride  of  sodium),  sulphates,  and 
phosphates,  and  (2)  organic  bodies,  bodies  con¬ 
taining  nitrogen,  namely,  urea,  uric  acid,  hippuric 
acid,  kreatinin,  &c.  It  is  instructive  to  observe 
the  sources  of  these  substances.  Chlorides  occur 
iu  all  the  fluids  of  the  body;  sulphates  arise 
fi’om  the  dec(Muposition  of  albuminous  bodies; 
and  phosphates  have  as  their  source  albumin¬ 
ous  bodies,  the  phosphates  existing  in  bone,  and 
phosphorus  present  in  nervous  structures.  An 
excess  or  diminution  in  the  quantity  of  any  of 
these  substances  cast  out  of  the  body  may  thus 
aid  in  the  recognition  of  a  disease.  Thus  the 
quantity  of  phosphates  in  the  urine  is  increased 
in  diseases  of  nerve-centres  and  of  bone. 

The  chief  constituents,  however,  ore  the  nitro¬ 
genous,  urea  and  uric  acid,  the  former  specially, 
of  which  a  large  amount  is  excreted,  as  indi¬ 
cated  in  the  table.  Urea  contains  the  four 
elements,  nitiogen,  hydrogen,  oxygen,  and  car¬ 
bon,  nitrogen  forming  half  its  weight.  While, 
therefore,  the  lungs  expel  from  the  body  car¬ 
bonic  acid  in  particular,  the  kidneys  expel 
nitrogen.  Both  of  these  substances  show  de¬ 
compositions  going  on  in  the  body,  the  carbonic 
acid  being  the  result  of  the  breaking  down  of 
starch,  sugars,  fats,  and  albumen  also,  while  urea 
and  uric  acid  are  the  products  of  the  decom¬ 
positions  of  nitrogenous  bodies  only,  of  which 
albumen  is  the  type.  The  quantity  of  urea  is 
always  increased  by  a  diet  rich  iu  albuminous 
food-stuffs.  It  is  the  last  stage  in  the  oxidation 
process  which  such  food-stulls  undergo  in  their 
transit  through  the  body.  If  it  be  not  excreted 
by  the  kidneys  a  condition  known  as  uraennia 
arises,  described  on  p.  296.  Uric  acid  probably 
represents  a  stage  in  the  oxidation  of  nitro-  j 
genous  bodies  not  so  far  advanced  as  urea.  In 
human  urine  its  quantity  is  very  small  (see 
table).  In  fevers  and  other  unhealthy  states  of 
body  its  quantity  is  greatly  increased,  and  since  ' 
it  is  more  easily  dissolved  in  hot  solutions  than  in 
cold,  when  the  urine  cools  it  becomes  deposited 
in  the  form  of  a  brick-red  precipitate,  making 
the  urine  muddy.  When  in  excessive  quantity, 
as  in  rheumatism  and  gout,  it  may  form  de¬ 
posits  in  kidney  or  bladder,  leading  to  the  pro¬ 
duction  of  “stone,”  and  in  gout  it  is  deposited 
in  the  fibrous  structures  around  joints  in  the 
shape  of  chalk-stones. 


S<Hne  colouring  matter  is  also  present  in  urine. 

Unusual  constituents  of  urine  are  albumen, 
sugar,  bile,  and  blood.  When  albumen  is  present 
in  urine  it,  as  a  rule,  indicates  some  disease  of 
the  kidney,  to  which  the  term  albuminuria  has 
been  applied.  The  presence  of  sugar  indicates  the 
disease  diabetes.  Both  diseases  are  commented 
on  in  the  second  division  of  this  section  (pp.  296, 
302,  303).  Bile  is  another  unusual  constituent 
of  urine,  appearing  in  jaundice  (p.  198).  The  ap>- 
pearance  of  blood  is  spoken  of  on  pp.  302,  304. 

THE  URETER  AND  BLADDER. 

The  Ureter  is  the  tube  which  leads  from  the 
kidney  to  the  bladder,  and  is  shown  in  Fig.  137 
(p.  289).  It  enters  the  bladder  at  the  lower  part 
behind  and  to  the  side  of  the  middle  line.  In 
length  it  is  from  16  to  18  inches,  and  is  about 
the  size  of  a  goose-quill.  It  is  formed  of  an  outer 
fibrous  coat,  a  middle  musmilar  coat,  and  an 
inner  mucous  lining  with  epithelial  cells  (p.  16) 
on  its  free  surface.  To  its  walls  blood-vessels 
and  nerves  are  distributed.  Its  channel  is  nar¬ 
row,  and  it  can  be  easily  understood  that  if  a 
stone  has  been  formed  in  the  kidney,  and  gets 
forced  into  the  ureter,  its  passage  down  that 
channel  will  be  accompanied  by  excruciating 
pain.  The  urine  is  conveyed  from  the  kidney  to 
the  bladder  by  a  wave  of  contraction  passing 
along  the  ureters  from  the  kidney  to  the  bladder. 
It  reaches  the  bladder  not  in  a  constant  stream, 
nor  yet  iu  occasional  gushes,  but  drop  by  drop, 
so  that  it  gradually  accumulates  there. 

The  ureters  open  slantingly  into  the  bladder, 
so  that  the  urine  finds  its  way  into  the  bladder 
easily,  but  could  not  be  readily  forced  up  the 
tube  from  the  bladder. 

The  Bladder  is  situated  in  the  pelvis  (p.  22, 
and  Fig.  137,  p.  289)  in  front  of  the  termination 
of  the  large  bowel.  Its  front  face  is  in  contact 
I  with  the  inner  surface  of  the  junction  of  the  pubic 
bones  {tp.  Fig.  21,  p.  22);  and  when  full  the  top 
of  the  bladder  projects  above  the  bone.  It  is  in 
this  position  that  pain  is  felt  when  the  bladder 
I  is  strained  by  overfulness.  When  full  the  bladder 
is  pear-shaped,  when  empty  it  U  collapsed  and 
lies  low  in  the  pelvis.  It  consists  of  three  coats, 
an  outer  fibrous  layer,  a  middle  of  muscle,  of  the 
unstriped  variety,  whose  fibres  run  in  bundles 
forming  an  irregular  network,  and  an  inuer 
mucous  layer  with  many  layers  of  large  epithe¬ 
lial  cells  on  its  surface.  The  peritoneum  (p.  130) 
also  in  port  covers  the  organ.  From  the  small 
end  of  the  bladder  a  canal  passes — the  urethra, 
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into  which  the  bladder  opena,  and  bj  which  it 
is  put  in  communication  with  the  outside.  The 
narrow  end  is  called  the  neck  of  the  bladder, 
and  is  surrounded,  at  the  junction  with  the 
urethra,  by  a  special  bundle  of  muscular  fibres, 
called  the  sphincter  of  the  bladder.  Urine 
cannot  escape  from  the  bladder  unless  the  guard 
of  the  sphincter  Is  relaxed. 

The  functions  of  the  bladder  are  to  collect 
and  retain  the  urine  from  the  kidneys  until  a 
certain  quantity  accumulates,  and  then  to  ex{)el 
it  in  a  stream.  The  urine  enters  its  receptacle 
from  the  ureters  drop  by  drop,  and  when  the 
bladder  becomes  distended  its  emptying  is  ef¬ 
fected  apparently  by  a  reflex  nervous  act  (p.  86). 
An  impression  passes  to  a  centre  low  down  in 
the  spinal  cord.  An  impulse  is  thus  originated 
by  which  the  sphincter  muscle  is  relaxed  and 
the  muscular  walls  of  the  bladder  caused  to  con¬ 
tract.  The  channel  being  open,  the  contraction 
of  the  walls  exerts  pressure  on  the  contained 
fluid  which  is  thus  expelled.  Nervous  diseases 


may  affect  the  act  of  expulsion.  The  tone  of 
the  sphincter  may  be  lost,  so  that  the  urine 
cannot  be  retained,  or  the  bladder  may  be  para¬ 
lysed  so  that  the  fluid  cannot  be  driven  out 
Irritations  may  exist  about  the  neck  of  the  blad¬ 
der,  or  about  the  private  parts,  or  due  to  worms 
in  the  bowel,  which  set  up  the  reflex  act  and 
lead  to  a  too  frequent  desire  toemptythe  bladder. 
This  is  a  frequent  cause  of  children  wetting  their 
beds  at  night, the  irritation  originating  the  whole 
process,  while  the  children  are  unconscious  of  it. 
Again  there  may  be  some  obstruction  to  the 
escape  of  the  urine.  Nevertheless,  the  process 
being  involuntary,  the  contractions  of  the  blad¬ 
der  are  set  up,  all  the  more  vigorously  since 
they  are  opposed,  and  thus  the  severe  pain 
arises  that  is  common  in  this  condition.  To  this 
extent  the  action  is  voluntary,  in  that  the  result 
of  the  process  may,  for  a  time,  be  prevented  by 
the  will,  or  may  be  aided  by  voluntary  efibrt 
producing  contraction  of  the  walls  of  the  belly, 
.md  thus  exerting  pressure  on  the  bladder. 


Section  X.— THE  KIDNEYS  AND  BLADDER. 

B.— THEIR  DISEASES. 

Olseasas  of  the  Kidney: 

CongtiHon; 

In/tammaticn  (JVepArilti)— Bright's  Disease— Uramls ; 

Suppuration; 

Jt^/lammation  of  tJu  Polvit  of  th*  Kidnop  {PyolitU) ; 

Oravel  and  Stone— Renal  CoUc ; 

Droptp; 

Bar*  DmatM  ot  the  Kidney— Cancer— Tubercle— Tumosr—Ilorable  Kidney. 
Unusual  Conditions  of  the  Urine: 

Tk»  Sxaminatim  of  the  (7rtn«— the  detection  of  albumen,  sugar,  bUe,  Mood,  Ac. 
Albumen  in  the  Urine  (Albuminuria); 

Polyuria  (DiaJbeUe  Ineipidue) ; 

Sugar  in  the  Urine  (Diabelet  ifelUtue) ; 

Blood  in  the  Urine  (Hcematuria  and  Hoematinuria); 

Chyloue  Urine; 

Suppreeeion  of  I7r<n«; 

Diseases  of  the  Bladder: 

Inflammation  (Cyetitid); 

Irritability; 

Paralytie; 

Betention  and  Ineontinenee  (dribbling)  qf  Urine  by  the  Bladder; 

Stone  In  the  Bladder ; 

Cancer  and  Tumourt. 


DISEASES  OF  THE  KIDNEY. 

Congestion,  Inflammation,  and  Suppura¬ 
tion— Bplght’s  Disease. 

Congestion  of  the  kidney  implies  overful- 
neas  of  the  blood-vessels  of  the  organ.  This,  it 


is  plain,  may  be  either  because  a  much  larger 
quantity  of  blood  than  usual  is  streaming  into 
the  kidney  by  the  arteries,  in  which  case  the 
congestion  is  said  to  be  active,  or  because,  the 
usual  quantity  passing  in  by  the  artery,  it  is 
hindered  in  its  escape  along  the  veins,  in  which 
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case  it  is  called  pastive.  Active  congestion  may 
be  the  preliminary  to  fully  developed  inflam¬ 
mation  ;  it  may  be  the  result  of  exposure  to 
cold ;  it  often  is  due  to  the  irritant  action  of  a 
poison  circulating  in  the  blood,  such  as  that  of 
scarlet  fever,  measles,  or  typhus,  or  the  effect  of 
the  action  of  some  medicine,  Spanish-fly,  tur¬ 
pentine,  or  cubebe.  Thus  irritation  of  the  kid¬ 
neys  often  occurs  through  the  application  of  a 
fly-blister.  The  passive  form  arises  when  there 
is  obstruction  to  the  circulation,  leading  to 
accumulation  of  blood  in  the  veins.  Heart  and 
lung  diseases  are  frequent  causes.  Pressure  on 
veins  by  a  tumour  will  readily  produce  it,  and 
thus  in  pregnant  women  the  enlarged  womb 
sometimes  obstructs  the  flow  of  blood  in  the 
veins. 

The  symptoms  are  mainly  connected  with 
the  urine,  which  may  be  increased  in  quantity 
and  pale,  while  the  patient  complains  of  tender¬ 
ness  or  some  degree  of  heavy  pain  in  the  loins. 
Such  symptoms  would  indicate  active  conges¬ 
tion.  Usually,  however,  the  quantity  of  urine 
is  diminished,  is  high-coloured,  and  contains 
albumen,  and  sometimes  blood,  and  what  are 
called  tube  casts.  The  method  of  detecting 
these  is  described  on  page  302. 

The  treatment  consists  of  rest  in  bed,  hot 
applications  over  the  loins  or  a  warm  bath,  and 
a  brisk  dose  of  purgative  medicine.  But  since 
the  commonest  cause  of  congestion  is  an  obstruc¬ 
tion  to  the  circulation,  its  seat  would  require  to 
be  made  out,  and  the  treatment  directed  to  aid 
its  removal  That  would  imply  an  examination 
of  heart  and  lungs,  &c.,  which  only  a  physician 
could  properly  perform. 

Inflammation  of  the  kidney  {Nephritit, 
Greek  nephrot,  the  kidney — BrigMi  DUecue — 
Albuminuria).  There  are  various  kinds  of  in¬ 
flammation  of  the  kidney  dependent  on  the 
fact  that  the  whole  structure  of  the  kidney  is 
not  at  first  attacked,  the  disease  beginning  at 
first  only  in  the  tubules  (page  289),  or  in  the 
blood-vessels  (page  290),  or  in  the  fine  connective 
tissue  which  acts  as  a  framework  for  tubules 
and  vessels;  though  after  it  has  begun  in  one 
of  these,  it  tends  to  pass  to  the  others.  Of 
late  years  different  names  have  been  given  in 
order  to  signify  in  what  portion  of  the  kidney 
structure  the  inflammation  has  begun.  All  the 
various  kinds  are  included  under  the  general 
terms  Bright’s  Disease,  because  it  was  Dr. 
Richard  Bright,  of  London,  who  first,  in  1837, 
showed  the  relation  between  certain  symptoms, 
namely,  the  presence  of  albumen  in  the  urine 


and  dropsy,  and  alterations  in  the  structure  of 
the  kidney.  One  ^mptom  is  common  to  all  the 
forms  of  the  disease,  that  is,  the  presence  in  the 
urine,  in  greater  or  less  quantity,  of  albumen, 
which,  as  has  been  noted  on  p,  293,  is  never 
present  in  healthy  urine.  Hence  another  general 
term  is  sometimes  employed  to  include  the  va¬ 
rious  forms  of  the  disease,  a  term  which  simply 
points  to  the  main  symptom — albumen  in  the 
urine — the  term  albuminuria. 

For  the  purposes  of  this  work  the  simplest 
way  of  describing  the  varioiu  forms  of  inflam¬ 
matory  disease  of  the  kidney  will  be  to  divide 
them  into  acute  and  chronic  forma 

In  Acute  Bright’s  Disease  it  is  the  urinifer- 
ouB  tubules  (p.  289)  that  are  specially  attacked. 
They  become  altered,  and  the  ceUs  which  line 
them  are  swollen  and  cloudy.  The  flow  of 
blood  to  the  organ  is  excessive,  so  that  it  is  con¬ 
gested.  Fluid  escapes  from  the  vessels  into 
the  tubules,  clotting  there  and  so  blocking 
the  tubes,  or  blood  may  pass  by  rupture  of 
the  overloaded  vessels.  The  cells  tend  to  be¬ 
come  fatty  and  to  break  down.  The  clotted 
material  may  be  swept  out  of  the  tubes  by  the 
urine  in  the  shape  of  casts  of  the  tubes,  as 
well  as  the  diseased  cells  shed  from  the  tubes 
and  blood,  so  that  these  all  appear  in  the  urine 
when  passed,  and  may  be  detected  by  appropri¬ 
ate  means  (see  p.  302).  The  inflammation  may 
so  affect  the  kidneys  that  they  are  unable  to 
discharge  their  function,  urine  ceases  to  be 
secreted,  and  the  accumulation  of  waste  matters 
in  the  blood  causes  death.  The  inflammation 
may  cease  before  serious  changes  have  occurred, 
and  recovery  then  take  place.  It  may  gradu¬ 
ally  pass  off,  leaving  blocked  tubules,  tubules 
stripped  of  their  cells,  blood-vessels  thickened, 
&c.,  from  which  ultimate  recovery  may  result 
so  far  as  the  patient’s  health  is  concerned, 
though  the  structure  of  the  kidney  has  been 
permanentlyaffected;  or  the  disease  may  become 
chronic. 

The  commonest  cause  is  exposure  to  cold  and 
damp.  It  occurs  frequently  in  the  progress  of 
scarlet  fever,  also  during  diphtheria,  measles, 
typhus,  and  erysipelas,  and  other  diseases.  It 
may  foUow  txceuive  drinking.  Intemperate 
habits  greatly  favour  its  occurrence. 

The  symptoms  of  this  acute  attack  are  as  a 
rule  comparatively  sudden  in  their  onset  Chilli¬ 
ness  followed  by  shivering  fits  and  fever,  accom¬ 
panied  by  headache,  thirst,  dryness  of  the  skin, 
sickness  and  vomiting,  are  the  indications  of 
some  serious  disorder.  The  seat  of  the  disease 
is  specially  marked  out  by  aching  across  the 
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luins,  it  may  be  mere  uneaeiuees  or  dull  pain. 
Dropey,  however,  is  one  of  the  most  important 
signs.  It  cornea  on  often  rapidly,  and  is  spe¬ 
cially  observable  in  the  face,  which  becomes 
puffy,  and  has  a  peculiar  blanched  look.  It,  is 
earliest  seen  in  the  eyelids,  and  is  also  common 
about  the  ankles,  and  may  be  so  great  as  totally 
to  alter  the  appearance  of  the  patient.  The 
urine  undergoes  decided  alterationa  It  is  di¬ 
minished  in  quantity,  though  it  may  be  passed 
more  frequently  than  usual,  is  high-coloured, 
and  has  a  copious  sediment  Examination 
(p.  301)  reveals  the  presence  of  albumen  in 
greater  or  lees  quantity,  blood  also  and  tube 
casts  (p.  302).  A  sense  of  heat  and  pain  gener¬ 
ally  accompaniee  its  discharge.  In  very  severe 
cases  the  secretion  of  urine  almoet  or  quite 
ceases.  This  is  termed  suppression  of  urine, 
that  is,  no  urine  is  formed  by  the  kidney,  and 
is  to  be  distinguished  from  retention  of  urine, 
in  which  urine  is  formed,  but  some  obstacle  to 
its  discharge  exists.  Resulting  from  suppression 
is  the  condition  termed  uraemia,  a  condition 
due  to  the  retention  of  waste  matters  in  the 
blood  which  the  kidneys  ought  to  separate  out, 
but  are  rendered  unable  to  do.  Its  symptoms 
are  headache,  mistiness  of  vision,  noises  in  the 
ears,  oppression,  dulness,  drowsiness,  sometimes 
delirium  and  convulsions,  and  it  ends  in  com¬ 
plete  unconsciousness  (coma)  and  death.  Now, 
setting  aside  the  symptoms  of  suppression  of 
urine,  the  others  that  have  been  noted  would 
leave  no  doubt  as  to  the  nature  of  the  disease, 
and  prompt  treatment  would  be  necessary.  But 
the  symptoms  are  not  so  marked  in  every 
case.  In  some  cases  previous  signs  of  an  inflam¬ 
matory  disease  are  absent  and  there  is  no 
marked  pain,  the  symptoms  being  limited  to 
dropsy  and  alterations  in  the  urine.  Neverthe¬ 
less  dropsy  and  scanty  albuminous  urine  are 
sufficient  to  warrant  the  conclusion  of  the  pre¬ 
sence  of  Bright’s  disease.  The  symptoms  of  re¬ 
covery  are  lesseniug  of  the  dropsy,  increase 
in  the  quantity  of  the  urine,  which  contains  a 
diminishing  quantity  of  albumen,  the  skin  be¬ 
coming  more  moist  and  of  a  healthier  colour. 
Recovery  may  take  place  speedily  within  one 
or  two  weeks,  or  may  be  gradual,  occupying 
several  weeks  or  even  months,  or  the  case  may 
pass  into  a  chronic  form. 

T reatment.  —  The  patient  should  be  kept 
strictly  to  bed,  clothed  in  flannel,  and  his  room 
should  be  kept  warm.  Hot  applications,  ponl- 
tices  containing  mustard,  if  the  attack  is  acute, 
are  useful  over  the  loins;  but  fly-blisters  or  tur¬ 
pentine  cloths  should  not  be  used.  The  action 


of  the  bowels  and  skin  should  be  aroused.  This 
is  done  by  giving  from  20  to  60  grains  of  tlic 
compound  jalap  powder,  repeated  every  morn¬ 
ing  or  every  second  morning,  as  seems  desirable. 
The  action  of  the  skin  is  aided  by  doses  of  solu¬ 
tion  of  acetate  of  ammonia  (a  dessert-spoonful) 
and  spirit  of  nitrous  ether  (half  a  tea-spoonful) 
repeated  every  three  or  four  hours.  But,  for  this 
purpose,  nothing  is  so  useful  and  so  safe  as  a  hot 
pack.  The  patient  is  rolled,  naked,  in  a  blanket, 
wrong  out  of  hot  water,  and  is  then  surrounded 
by  warm  dry  blankets.  He  should  be  kept  in  it 
for  an  hour  or  much  longer  if  he  feels  comfort¬ 
able.  On  the  hot  pack  being  removed  the  pei  - 
son  should  be  quickly  dried  with  warm  cloths 
and  enveloped  in  wai'm  flaunels.  In  the  absence 
of  medical  advice  this  is  the  simplest  and  safet-t 
treatment  to  pursue  whenever  tlie  symptoms 
seem  urgent  The  patient  ought  also  to  have 
plenty  of  water,  lemonade,  barley-water,  milk, 
&c.,  todriuk  to  help  in  washing  away  the  material 
that  tends  to  block  up  the  tubules  of  the  kidney. 
His  diet  should  be  mainly  of  milk  and  similar 
light  material.  On  recovery  great  precautions 
must  be  exercised,  as  the  least  exposure  might 
produce  a  relapse.  Flannels  should  be  worn, 
good  nourishing  food  given  freely,  and  quinine 
and  iron  administered  to  restore  strength  and 
tone. 

Persons  ought  to  be  warned,  however,  that 
this  is  a  most  serious  disease,  even  in  its  appa¬ 
rently  mildest  forms,  and  that,  whenever  pos¬ 
sible,  nothing  should  stand  in  the  way  of  a 
sufferer  from  it  being  placed  at  once  under 
responsible  medical  treatment. 

Chronic  Bright's  Disease  exists  in  a  variety 
of  forms  (1)  as  a  chronic  affection  of  the  tu¬ 
bules,  the  consequence  of  the  acute  attack 
just  described,  (2)  in  the  form  of  cirrhosis  or 
thickening,  producing  what  has  been  called  the 
granular,  contracted,  or  gouty  kidney,  and 
(3)  the  waxy  or  lardaceous  kidney. 

The  /r«r  form  is  frequently  the  result  of 
taking  cold.  In  it  the  tubules  are  permanently 
affected,  their  epithelial  cells  being  removed, 
and  the  tubes  blocked  with  broken-down  mate¬ 
rial,  wasting  of  the  kidney  following  in  time. 

Its  symptonos  are  chiefly  alterations  in  the 
character  of  the  uriiie  and  dropsy.  The  urine 
is  scanty,  contains  albumen,  and  the  use  of  the 
microscope  discovers  in  it  numerous  cells  from 
the  tubules,  aud  casts  of  the  tubules.  The 
patient  has  a  doughy,  puffy  look,  the  dropsy 
filling  up  the  furrows  of  the  face,  and  giving 
a  smooth,  glossy  appearance.  Outbursts  of  the 
acute  attack  are  liable  to  arise,  and  inflamma- 
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tory  attacks  of  other  organs  and  affections  of  the 
heart  and  arterial  vessels  are  not  infrequent. 

The  Mcomf  form  is  most  frequently  caused  by 
abuse  of  spirituous  liquorsj  specially  vrbisky  or 
brandy.  It  is  also  associated  with  gout  and 
with  lead  poisoning. 

In  this  form  the  connective  tissue  between 
tubules  and  blood-vessels  is  the  chief  seat  of  the 
alterations  of  structure.  It  is  increased  in 
amount  and  by  its  pressure  on  the  blood-vessels 
diminishes  their  supply  of  blood  while  it  causes 
wasting  of  the  tubules.  The  whole  organ  be¬ 
comes  greaUy  reduced  in  size  by  the  shrinking 
of  the  connective  tissue. 

Symptoms  of  the  disease  may  not  be  evident 
for  a  long  time,  unless  they  are  symptoms  of 
digestive  trouble,  common  in  all  forms  of 
Bright’s  disease.  Sometimes  the  patient  seeks 
medical  advice  owing  to  failure  of  sight,  when 
a  careful  examination  of  the  eye  reveals  changes 
in  the  retina,  the  nervous  coat  at  the  back  of 
the  eyeball,  associated  with  a  dueased  kidney, 
whose  existence  was  not  before  suspected. 
Dropsy  may  be  absent  <»■  very  slight  The 
nrine  is  pale,  increased  sometimes  in  quantity, 
but  does  not  always  contain  albumen,  though 
usually  in  small  amount  Associated  with  this 
form  of  Bright’s  disease  in  particular  are  alter¬ 
ations  in  the  heart  and  arteries;  affections  of 
the  lungs  are  common,  bronchitis,  pleurisy,  &c., 
and  uraemia,  described  in  a  previous  paragraph, 
is  the  common  cause  of  death.  Recovery  does 
not  take  {dace,  but  the  person  may  live  for 
many  years,  as  the  progress  of  the  disease  is 
very  slow. 

The  third  form  of  chronic  Bright’s  disease, 
that  of  waxy  kidney,  is  said  to  be  the  conse¬ 
quence  of  prolonged  exhausting  disease,  such  as 
prolonged  suppuration,  disease  of  bone,  con¬ 
sumption,  and  syphilis.  The  kidney  becomes 
altered  in  structure,  the  waxy  change  begin¬ 
ning,  it  is  said,  in  the  blood-vessels  and  spread¬ 
ing  to  the  tubules,  which  beoome  blocked  up  by 
a  semi-transparent  waxy  material.  As  a  result 
the  kidney  wastes  and  contracts. 

Its  symptoms  are  ill-defined,  like  those  of  the 
preceding  form.  The  urine  is  very  copious, 
pale,  and  watery,  the  patient  having  to  rise 
several  times  in  the  night  to  void  it.  It  con¬ 
tains  little  albumen  at  first,  but  the  quantity 
increases.  There  is  no  dropsy.  The  patient 
gradually  loses  strength,  but  death  may  not 
result  for  several  years,  even  five  or  ten,  and  is 
more  commonly  due  to  complications  than  to 
the  disease  itself. 

Treatment  of  chronic  Bright’s  disease.  It 


is  impossible  to  give  detailed  instructions  as  to 
the  treatment  of  chronic  forms  of  this  disease. 
Its  oomplications,  affecting  stomach  and  bowels, 
lungs,  heart  and  blood-vessels,  brain  and  other 
important  organs  are  so  numerous  that  the 
treatment  appropriate  for  each  case  can  only  be 
decided  by  a  physician  who  knows  bis  work 
and  who  takes  all  the  circumstances  of  the  case 
into  his  consideration.  Sometimes  a  careful 
scrutiny  will  reveal  causes  of  the  disease  whose 
removal  will  tend  to  considerable  improvement 
in  the  patient’s  condition,  if  not  to  recovery. 
Thus  gout,  syphilis,  &c.,  should  be  treated  if 
present.  A  general  line  of  treatment  can,  how¬ 
ever,  be  indicated,  that  is  suited  to  all  forms 
of  the  disease.  The  patient  should  avoid  all 
exposure  to  cold  and  wet.  He  may  be  able  to 
select  a  warm,  equable  climate,  or  a  sheltered 
place  of  residence  where  he  is  not  liable  to 
sudden  great  changes  of  temperature.  He  should 
always  wear  flannels.  He  should  take  moderate 
exercise,  and  should  attend  to  the  condition  of 
the  skin,  so  that  by  strict  cleanliness,  and  the 
frequent  use  of  warm  baths  (taken,  of  course, 
with  due  precautions  against  cold),  the  free 
action  of  the  skin  is  aided,  and  undue  labour 
is  thus  prevented  from  being  thrown  on  the 
kidneys.  The  bowels  should  never  be  allowed 
to  become  costive.  In  short,  the  patient  must 
be  surrounded  by  the  healthiest  possible  condi¬ 
tions  of  life.  The  next  object  of  treatment  is 
the  maintenance  and,  as  far  as  possible,  the  in¬ 
crease  of  bodily  strength.  To  this  end  the  most 
nourishing  food  ought  to  be  made  use  of,  but  of 
the  meet  easily  digestible  kind.  Milk  in  quan¬ 
tities  may  be  allowed,  and  nourishing  broths 
and  soups,  but  the  quantity  of  butcher-meat 
should  be  restricted.  All  albuminous  food-stuffs 
(p.  132)  throw  work  on  the  kidneys,  since  the 
result  of  their  breaking  down  in  the  body  is 
the  production  of  urea,  whose  expulsion  it  is 
the  business  of  the  kidneys  to  provide  for. 
Limitation  of  this  kind  of  food,  therefore, 
diminishes  the  quantity  of  urea  and  lessens  the 
work  of  the  kidneya  Chief  among  the  means 
of  strengthening  the  body  is  the  administration 
of  iron  tonics,  in  the  form  of  quinine  and  iron 
wine,  or  with  strychnine  as  Easton’s  syrup 
(of  which  ^  to  1  tea-spoonful  is  a  dose  for  an 
adult),  and  other  similar  preparationa  Tht  use 
of  ardent  epirite  ehould  in  all  catee  be  avoided. 
This  is  a  general  line  of  treatment,  as  already 
said.  The  treatment  of  dropsy,  which  is  some¬ 
times  relieved  by  puncturing  the  dropsical  parts, 
sometimes  by  free  purgatives  and  by  other 
means,  as  well  as  the  treatment  of  other  con- 
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ditioDS  almost  certain  to  arise  in  the  progress 
of  the  disorder,  is  entirelj  dependent  on  the 
circumstances  of  the  patient,  of  which,  it  most 
be  repeated,  only  an  educated  medical  man  can 
form  a  proper  estimate. 

Suppuration  of  the  Kidney  is  an  inflam¬ 
matory  disease  of  the  kidney  accompanied  by 
the  formation  of  nialter.  The  substance  of  the 
kidney  is  the  seat  of  the  disease,  in  which 
abscesses  may  form.  It  may  be  caused  by 
inflammation  passing  upwards  from  the  ureter 
or  bladder,  or  by  the  irritation  of  stone  in  the 
kidney,  or  by  a  poisoned  condition  of  the  blood — 
pytemia  (p.  236),  by  injuries, or  exposure  to  cold. 

Among  its  symptoms  are  shivering  fits 
(rigors),  pain  or  uneasiness  in  the  loins,  albumen, 
blood,  tube  casts  and  matter  in  the  urine. 

Treatment  consists  in  nourishing  food  and 
tonics. 

Inflammation  of  the  Pelvis  of  the  kidney 
(p.  289),  called  by  physicians  Pyelitis,  is  another 
form  of  inflammation  which  can  only  be  men¬ 
tioned  in  such  a  work  as  this.  It  is  caused  by 
exposure  to  cold,  stone  in  the  kidney,  by  ob¬ 
struction  to  the  outflow  of  urine  causing  it  to 
be  retained  and  to  become  decomposed  in  the 
cavity,  or  by  blood-poisoning,  and  it  is  marked 
by  attacks  of  fever,  pain  in  the  loins,  and 
changes  in  the  character  of  the  urine,  which 
contains  matter  in  chronic  cases.  If  the  obstruc¬ 
tion  persist  owing  to  the  retained  materials,  the 
kidney  becomes  converted  into  a  tumour  with 
fluid  contents — decomposing  urine  and  matter. 
It  is  difficult  of  treatment. 

Gravel  or  Stone:  Renal  Colic:  Dropsy 
of  the  Kidney. 

Gravel  or  Stone  {Renal  calculm,  Latin  ren, 
a  kidney,  calx,  chalk).  The  urine  contains 
certain  substances  in  solution,  whose  natural 
condition  is  that  of  a  solid,  and  which,  under 
certain  circumstances,  tend  to  separate  out  and, 
assuming  the  solid  form,  appear  as  a  sediment 
in  the  urine.  The  chief  of  these  are  uric  acid, 
combiuations  it  forms  with  soda,  ammonia,  &c., 
called  urates,  and  phosphates  of  lime  and  mag¬ 
nesia.  (See  p.  302.)  Now  uric  acid  may  be  pre¬ 
sent  in  the  urine  in  excess,  and  as  it  is  not  a  very 
soluble  body  it  is  readily  crystallized  out  in  the 
form  of  red  particles.  Anyone  may  cause  them 
to  be  formed  in  healthy  urine  by  adding  a  small 
quantity  of  strong  hydrochloric  acid  to  the  urine 
and  setting  it  aside  in  a  tall  glass  for  a  day  or 
two.  In  time  small  red  particles  will  be  seen 


forming  on  the  sides  of  the  glass — these,  exam¬ 
ined  by  a  lens,  are  fonnd  to  be  crystals  of  uric 
acid.  Various  bodily  conditions,  connected 
specially  with  the  digestive  system,  produce  a 
deposit  of  uric  acid,  conditions  due  to  too  free 
living,  excess  in  sugary  and  nitrogenous  foods, 
and  in  heavy  wines,  beer,  &c.,  indolent  habits, 
aud  affections  of  the  liver  that  accompany  or  are 
aggravated  by  such  habits.  Phosphates  are 
held  in  solution  in  urine  by  its  acid  character, 
and  if  the  urine  becomes  alkaline,  the  phosphates 
are  precipitated.  The  urine  is  alkaline  in 
various  disorders  of  nutrition,  in  nervous  dys¬ 
pepsia,  and  conditions  of  general  debility;  and 
thus  a  deposit  of  phosphates  occurs.  But  after 
quite  healthy  urine  has  been  excreted  by  the 
kidney,  it  may  undergo  decomposition  before  it 
is  expelled  from  the  body;  the  result  of  decom¬ 
position  is  that  the  urine  becomes  strongly 
alkaline,  and  so  again  phosphates  will  be  de¬ 
posited. 

Besides  these  two  substances,  uric  acid  and 
phoepliates,  there  is  another,  oxalate  of  lime, 
which  readily  separates  out  from  the  urine. 
It  should  not  exist  in  healthy  urine,  but  ap¬ 
pears  there  as  the  result  of  some  interference 
with  the  due  performance  of  the  nutritive 
processes  in  the  body,  it  being  only  a  stage  in 
the  breaking  down  of  nou-nitrogenous  food¬ 
stuffs. 

We  see  then,  that  these  three  substaucea, 
uric  acid,  phosphates,  and  oxalate  of  lime,  are 
liable,  under  certain  circn instances,  to  separate 
out  from  the  urine  as  a  deposit.  They  may 
exist  in  the  urine,  however,  in  a  state  of  such 
fineness  as  only  to  give  an  unusual  cloudiness 
to  the  urine,  a  microscope  being  required  to 
reveal  that  the  cloud  is  actually  due  to  solid 
particles.  They  may  form  larger  particles 
capable  of  being  felt  or  seen,  in  which  case  the 
deposit  is  termed  gravel,  while  again  they  may 
form  masses  of  varying  size,  to  which  the  name 
of  calculus  or  stone  is  given. 

Now  the  deposit  may  be  formed  in  any  part 
of  the  urinary  organs,  from  the  urinary  tubules 
or  pelvis  of  the  kidney  to  the  bladder.  A  par¬ 
ticle  deposited  in  a  tubule  may  be  swept  on  to 
the  pelvis,  may  be  detained  there,  and  grow  in 
size  from  successive  deposits  on  its  surface, 
may  pass  to  the  bladder  down  the  ureter,  and 
being  detained  there  continue  to  grow.  There 
may,  therefore,  be  stone  in  the  kidney  or  stone 
in  the  bladder,  or  both.  A  gritty  particle  of 
uric  acid  swept  from  a  urine  tubule  may  become 
a  stone  of  size  before  it  is  finally  got  rid  of.  It 
may  reach  the  bladder  as  a  uric  acid  particle. 
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and  there,  owing  to  decomposition  taking  place 
in  the  urine,  it  may  be  coated  with  phosphates, 
so  that  it  consists  of  uric  acid  in  the  centre  and 
phosphates  outside. 

Gravel  thus  differs  from  stone  only  in  sixe; 
and  the  size  of  stone  may  vary  from  that  of  a 
pin’s  head  to  that  of  a  goose’s  egg.  The  uric 
acid  stones  are  the  moat  common.  They  are 
smooth,  hard,  and  reddish  or  yellowish  brown 
in  colour.  Oxalate  of  lime  stones  are  next  in 
frequency,  and  form  what  is  called  the  mul¬ 
berry  calculus,  beca\ise  of  their  appearance, 
being  of  a  dirty  purplish  colour,  and  with  a  very 
irregular  and  rugged  surface.  Phosphatic  stones 
are  also  common.  They  are  smooth,  light,  and 
earthy  in  appearance.  There  are  also  stones 
formed  of  mixtures  of  these,  as  already  men¬ 
tioned,  and  also  of  other  substances  which  are 
too  rare  to  be  noted  here. 

One  stone  may  exist  or  several.  They  may 
be  present  in  only  one  or  in  both  kidneys.  No 
age  is  exempt  from  them.  They  may  be  present 
in  the  kidney  of  the  unborn  child. 

Symptoms.  Gravel  may  be  formed  in  the 
kidney  aud  passed  in  the  urine  without  any 
symptoms  being  present  Stone  may  be  formed 
also  without  any  manifestation,  and  its  pre¬ 
sence  may  be  revealed  only  when  it  happens 
to  be  disturbed  and  makes  an  attempt  to  escape 
in  the  water.  On  the  other  hand  the  produc¬ 
tion  and  passing  of  gravel  may  irritate  the 
kidney  and  occasion  pain  in  the  loins,  aud 
frequent  desire  to  make  water.  The  pain  often 
extends  downwards  towards  the  groin  and 
bladder,  in  the  direction  of  the  ureter,  and  is 
increased  by  exercise,  especially  by  jolting 
movements  such  as  riding  in  a  carriage  pro¬ 
duces.  Frequently  also  there  is  soreness  during 
the  passing  of  water,  particularly  at  the  end  of 
the  urethra.  The  urine  is  occasionally  bloody, 
the  blood  not  being  in  streaks,  but  intimately 
mixed  with  the  urine.  When  a  stone  of  any 
size  attempts  to  pass  down  the  ureter,  the  pain 
becomes  acute,  and  is  apt  to  occur  in  paroxysms, 
occasioning  what  is  called  renal  colic.  It 
begins  suddenly,  perhaps  rises  to  intense  agony, 
passes  down  towards  the  groin  and  testicle, 
which  is  drawn  up  (retracted),  is  accompanied  by 
sickness  aud  vomiting,  the  patient  being  bathed 
in  warm  perspiration,  and  frequently  produces 
fainting  and  collapse.  The  attack  lasts  a  vary¬ 
ing  time,  sometimes  a  few  hours,  sometimes, 
with  periods  of  relief,  for  days,  and  usually  ends 
suddenly,  either  because  the  stone  has  reached 
the  end  of  the  ureter  and  has  dropped  into  the 
bladder,  or  because  it  has  been  arrested  in  its 


course.  The  passage  of  one  stone  does  not 
imply  percoanent  relief,  since  others  may  form, 
and  lead  to  other  attacks. 

T reatment  depends  on  the  condition  giving 
rise  to  the  production  of  stone.  Uric  acid  stone 
is  moat  common,  and  depends  on  a  highly  acid 
condition  of  the  urine,  so  that  steps  taken  to 
diminish  its  acidity  will  be  useful.  Modera¬ 
tion  in  food  and  drink  must  be  carefully  ob¬ 
served,  animal  food  in  excess,  highly  spiced 
dishes,  and  heavy  wines  being  specially  avoided. 
Water,  barley-water,  milk  aud  water  should  be 
used  freely  to  dilute  the  urine,  and  alkaline 
mineral  waters,  particularly  Carlsbad,  Fried- 
richshall,  and  Hunyadi  Janoe,  to  reduce  the 
acidity  of  the  urine.  Change  of  air  is  also  of 
great  value.  The  administration  of  acetate  or 
citrate  of  potash,  40  to  bO  grains  in  a  wine- 
glassful  and  a  half  of  water,  three  or  four  times 
daily,  is  also  highly  recommended,  to  be  con¬ 
tinued  for  some  months,  but  suspended  for  a 
time  if  the  urine  becomes  ammoniacal.  If  oxa¬ 
late  of  lime  stone  is  suspected,  keeping  the 
urine  dilute,  by  the  means  mentioned  above, 
avoiding  vegetables  rich  in  oxalates,  such  as 
rhubarb  and  sorrel,  promoting  the  action  of  the 
skin  by  exercise  and  bathing,  aud  the  use  of  the 
mineral  waters  already  indicated,  form  the  treat¬ 
ment.  Since  the  deposition  of  phosphates  de¬ 
pends  on  alkaline  urine,  the  result  of  impaired 
health,  tonic  treatment  is  valuable,  aud  the  use 
of  dilute  nitro-muriatic  acid  (10  to  16  drops  in 
water  after  meals)  is  urged. 

The  intense  pain  caused  by  the  passage  of 
a  stone  is  relieved  by  hot  baths,  and  hot  applica¬ 
tions  to  the  loins  and  side.  Opium  or  morphia 
in  repeated  doses  is  often  necessary,  but  their 
administration  is  only  safe  in  the  hands  of  a 
medical  man.  Inhalation  of  chloroform  may  be 
necessajy  in  the  agony  of  an  attack. 

Dropsy  of  the  Kidney  (Hydronephro$i$, 
Gi-eek  kuddr,  water,  and  nepkrot,  the  kidney). 
This  is  a  chronic  disease  due  to  an  obstruction 
to  the  escape  of  urine  from  the  kidney.  The 
obstruction  is  in  the  ureter  and  may  be  in  any 
part  of  its  course,  frequently  towards  the  end 
near  the  bladder,  and  often  due  to  a  stone  ar¬ 
rested  in  its  progress  towards  the  bladder.  The 
result  is  that  the  pent-up  urine  widens  the 
ureter  and  pelvis  of  the  kidney,  leads  to  wast¬ 
ing  of  the  substance  of  the  kidney  by  its  pres¬ 
sure,  so  that  in  the  end  the  kidney  may  be 
converted  into  a  sac  filled  with  fluid. 

'The  detection  and  treatment  of  the  condition 
it  is  needless  to  note  here. 
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Bare  Diseases  of  the  Kidney. 

Cancer,  tubercle,  aod  syphilitic  disease  may 
attack  the  kiduey.  Hydatid  disease,  similar  to 
that  occurring  in  the  lirer  (p.  172),  also  occurs 
in  the  kidney. 

Movable  Kidney  is  the  term  applied  when 
the  organ  is  loosely  connected  to  the  wall  of  the 
belly,  to  which  it  is  usually  firmly  bound,  so 
that  its  position  may  be  altered  in  various  direc¬ 
tions.  It  is  more  common  in  women  than  in  men. 
It  may  give  rise  to  no  symptoms,  or  may  occa¬ 
sion  uneasiness  and  pain  of  a  sickening  kind. 

Bandages  are  used  to  keep  the  kidney  in 
position,  and  in  particular  cases  an  operation 
may  be  undertaken  to  fix  it  to  the  wall  of  the 
belly. 

UNUSUAL  CONDITIONS  OF  THE  URINE 
AND  THEIR  DETECTION. 

The  Examination  of  the  Urine.— A  care¬ 
ful  examination  of  the  urine  is  capable  of  yield¬ 
ing  very  important  indications  of  the  state  of 
health  of  a  person.  Sometimee  the  presence  of 
a  disease,  quite  unsuspected,  is  revealed  by  it, 
and  it  is  a  very  common  thing  for  physicians, 
unable  because  of  vague  symptoms  to  decide 
what  is  wrong  with  a  person,  to  have  all  doubts 
set  at  rest  by  examining  the  urine.  Moreover, 
such  an  examination  frequently  affords  the  most 
reliable  evidence  as  to  the  progress  a  sufferer  is 
making,  whether  towards  recovery  or  towards 
a  more  serious  state  of  disease.  It  will,  there¬ 
fore,  not  be  out  of  place  in  a  work  specially 
intended  for  the  guidance  of  persons  not  ac¬ 
quainted  with  medical  science,  to  give  a  brief 
account  of  the  main  steps  in  such  an  examina¬ 
tion.  Besides  such  an  account  will  help  to 
show  that  the  modern  practice  of  medicine  rests 
on  a  really  scientific  basis,  and  is  uot  a  mere 
rule  of  thumb,  hap-hazard  procedure.  If  this 
were  fully  realized  by  the  public,  the  writer  is 
confident  it  would  lead  to  them  taking  greater 
care  to  place  themselves,  when  the  state  of  their 
health  demanded  it,  in  the  hands  of  educated 
medical  men,  and  would  impress  them  with  the 
risks  they  run  in  seeking  the  counsels  of  quacks 
and  impostors. 

The  appearance  of  the  urine  should  first  be 
regarded.  It  ought  to  be  quite  clear  and  trans¬ 
parent,  depositing  after  some  time  a  light  cloudy 
precipitate  consisting  of  mucus  from  the  urinary 
passages.  The  urine  may  grow  muddy  and  cloudy 
when  it  has  become  cool,  or  soon  after  being 
passed.  A  small  quantity  should  be  placed  in  a 


test-tube  or  metal-spoon,  and  gtrUltf  heated  over 
a  gas  or  spirit-lamp  flame;  if  it  clears  up,  the 
deposit  is  urates.  This  is  due  frequently  to 
feverish  states,  and  to  disturbance  of  the  diges¬ 
tive  system.  If  the  gentle  beat  makes  it  more 
cloudy,  a  few  drops  of  common  vinegar  should 
be  added.  If  it  then  clears  up  the  deposit  has 
been  phosphates,  aod  indicates  that  the  urine 
has  been  alkaline.  It  should  be  noticed  that  if 
the  urine  has  stood  for  some  time  this  may  ba\’e 
been  due  to  decomposition  in  the  urine.  For 
urine  when  passed  should  be  acid,  but  after 
standing  for  some  days  it  undergoes  decomposi¬ 
tion  and  becomes  alkaline,  when  phosphates  are 
precipitated,  making  it  muddy.  It  is  only  when 
phosphates  appear  in  freshly  passed  urine,  or  in 
urine  quite  recently  passed,  that  they  are  signi¬ 
ficant.  Then  they  indicate  decomposition  occur¬ 
ring  in  the  bladder,  or  an  altered  condition  of 
blood  and  nutrition,  requiring  further  investi¬ 
gation. 

The  nature  of  deposits  other  than  those  men¬ 
tioned  is  determined  by  means  of  the  micro¬ 
scope. 

The  colour  of  urine  varies  with  the  degree 
of  its  concentration.  Tliat  which  deposits  urates 
is  high-coloured.  Other  very  high-coloured 
urines  should  be  tested  for  blood  and  bile  as 
mentioned  further  on. 

The  quantity  of  urine  passed  in  24  hours  is 
between  2^  and  3  pints.  It  varies  with  the 
quantity  of  water  taken,  and  with  the  activity 
of  the  skin,  being  leas  when  the  skin  is  active,  as 
in  warm  weather,  when  it  is  of  a  darker  colour, 
and  greater  when  the  skin  is  less  active,  as  in  cold 
weather,  when  it  is  pale  and  limpid.  Nervous 
persons  pass  a  large  quantity  of  clear  urine  of 
low  s]jecific  gravity  (see  Polturia,  p.  302). 
When  a  constantly  large  quantity  of  urine  is 
passed,  it  ought  to  be  examined  for  sugar  (see 
Diabctes,  p.  303).  Persona  ought  to  distin¬ 
guish  between  passing  a  large  quantity  of  urine 
and  passing  it  often.  Irritability  of  the  bladder 
will  cause  frequent  desire  to  pass  water,  and  the 
person  may  conclude  that  an  unusually  large 
quantity  is  voided.  This  is  settled  by  collect¬ 
ing  all  that  is  expelled  in  24  hours  and  measur¬ 
ing  it  A  constantly  small  quantity  ought  to 
lead  to  investigation  for  kidney  disease. 

The  determination  of  the  specific  gravity 
of  the  urine  is  the  next  step  in  a  systematic 
e.xamination  of  the  fluid.  This  is  done  usually 
by  means  of  an  instniment,  called  a  urino- 
meter,  shown  in  Fig.  142.  It  consists  of  a  glass 
bulb  of  an  oval  shape,  loaded  at  one  end  by  a 
small  quantity  of  mercury,  and  prolonged,  at 
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the  other  end,  into  a  stem  which  has  a  series  of 
marks  on  it  at  regular  intervals,  each  mark 
having  a  number  attached.  The  instrument  is 
so  constructed  that  if  it  be  immersed  in  a  tall 
glass  containing  distilled  water,  it  will  sink  in 
the  water  for  a  certain  distance  and  then  float 
with  the  stem  npright  The 
water  will  reach  to  the  top 
score  on  the  stem,  marked 
0.  Now  if  10  ounces  of 
common  salt  be  dissolved 
in  1000  ounces  by  weight  of 
distilled  water,  and  if  the 
tall  glass  be  nearly  filled 
with  this  solution,  and  the 
uriuomater  placed  in  it,  it 
will  sink  till  the  stem  is 
immersed  np  to  the  mark 
10,  indicating  that  there  are 
10  parts  of  solid  matter  in 
'every  1000  parts  of  the  fluid. 

Suppose  now  the  tall  glass 
be  nearly  filled  with  urine, 
and  the  urinometerbe  placed 
in  it,  the  level  to  which  the 
stem  is  immersed  in  the 
urine  can  be  read  oflT,  and 
thus  the  quantity  of  solid 
matters  ascertained.  If  the  urinometer  floats 
at  the  mark  20,  that  means  that  in  eveiy 
1000  parts  of  such  urine  there  are  20  parts  of 
solid  matters  dissolved,  and  so  on.  The  specific 
gravity  of  urine  is  usually  about  1020.  But 
it  varies  with  circumstances.  Thus  if  the  skin 
be  very  active  or  the  weather  hot  a  large 
quantity  of  water  will  escape  by  the  perspira¬ 
tion,  the  quantity  of  water  expelled  by  the 
kidney  will  be  less,  and  the  urine  will  contain 
a  greater  quantity  of  solids  in  proportion  to  its 
liquid  parts.  Again,  if  a  large  quantity  of 
water  or  other  dilute  fluids  be  drunk,  more 
water  will  escape  from  the  kidneys  and  the 
urine  will  be  more  dilute.  In  order  not  to  be 
misled  by  temporary  variations  one  ought  to 
collect  all  the  urine  passed  in  24  hours,  mix  it, 
and  take  a  sample  of  the  mixture. 

A  low  specific  gravity,  1015  or  thereby,  should 
lead  to  testing  for  albumen,  not  because  the 
presence  of  albumen  lowers  the  specific  gravity, 
but  because  in  albuminuria  there  is  frequently 
a  diminished  quantity  of  the  usual  solids  of  the 
urine.  A  high  specific  gravity,  1030, 1035,  &c., 
almost  surely  indicates  diabetes. 

The  acidity  or  alkalinity  of  the  urine  is  de¬ 
termined  by  the  use  of  blue  litmus  paper,  which 
remains  blue  if  dipped  into  an  alkaline  fluid, 


but  is  changed  to  red  if  the  fluid  be  acid.  As 
already  stated  healthy  urine  is  feebly  acid  when 
passed.  After  a  little  it  becomes  more  acid, 
and  then  with  decomposition  it  becomes  alka¬ 
line.  Urine  may  be  affected  in  this  direction 
by  food  and  drugs,  a  diet  rich  in  animal  food 
rendering  it  highly  acid,  and  one  rich  in  vege¬ 
table  diet  or  alkaline  drugs  (soda,  potash,  &c.) 
tending  to  make  it  alkaline.  If  there  is  no 
reason  in  the  food  for  one  condition  or  the 
other,  further  examination  is  necessary,  lest  the 
high  degree  of  acidity  indicate  excess  of  uric 
acid  in  the  system,  as  in  gout  or  in  the  condition 
tending  to  the  formation  of  uric  acid  stone,  or 
lest,  on  the  other  hand,  some  affection  of  the 
bladder  be  causing  premature  decomposition  of 
the  urine  and  its  consequent  alkalinity,  or  lest 
some  other  serious  condition  of  body  be  pre¬ 
sent 

The  detection  of  albumen  in  the  urine  is  of 
great  importance.  A  small  quantity  of  urine 
is  heated  to  boiling  in  a  test-tube  over  a  gas  or 
spirit-lamp  flame,  a  few  drops  of  acetic  acid 
being  added.  If  albumen  be  present  in  any 
quantity  a  white  flaky  precipitate  appears,  the 
thickened  albumen.  Auy  one  can  imitate  this 
test  by  mixing  a  small  quantity  of  white  of  egg 
with  water,  placing  it  in  a  test-tube  and  boiling. 
In  extreme  cases  the  urine  may  become  almost 
solid.  A  simple  way  of  performing  the  test  is 
to  take  some  urine  in  a  metal  spoon,  add  a  few 
drops  of  vinegar  and  heat  to  boiling.  If  albu¬ 
men  be  present  in  very  small  quantity  this  test 
is  not  delicate  enough.  A  more  satisfactory 
one  is  afforded  by  pouring  the  urine  into  a  test- 
tube  to  the  depth  of  from  1  to  2  inches,  inclin¬ 
ing  the  test-tube  to  one  side  and  pouring  down 
the  side  gently,  and  drop  by  drop,  strong  nitric 
acid,  to  the  extent  of  half  the  quantity  of  urine. 
Then  gently  raise  the  test-tube  to  the  upright 
position,  taking  care  not  to  shake  the  fluid. 
The  nitric  acid  and  urine  will  be  found  to  form 
two  layers  distinct  from  one  another,  the  heavy 
nitric  acid  at  the  bottom  of  the  tube  and  the 
urine  above  it  If  albumen  be  present  a  white 
cloud  appears  at  the  junction  of  the  two  Jluide. 
The  success  of  the  test  largely  depends  on  the 
two  fluids  being  kept  from  mixing. 

To  detect  bile  take  a  small  quantity  of  urine 
in  a  test-tube,  drop  in  a  small  morsel  of  lump- 
sugar,  incline  the  test-tube  and  slowly  pour 
down  the  side  a  quantity  of  strong  sulphuric 
acid  (oil  of  vitriol)  equal  to  that  of  urine.  The 
acid  forms  a  colourless  layer  at  the  bottom, 
urine  is  above  it,  and  the  piece  of  sugar  is  be¬ 
tween  the  two.  Baise  the  test-tube  and  watch 
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the  junction  between  the  two  layers,  the  fluids 
beiug  kept  from  mixing  by  shaking  being  pre¬ 
vented.  The  appearance  of  a  deep  purple  colour 
indicates  the  presence  of  bile.  A  dark  brown 
colour  of  burnt  sugar,  caused  by  the  action  of 
the  acid  on  the  sugar,  must  not  be  mistaken 
for  the  purple.  Bile  is  present  in  the  urine 
in  jaundice  and  diseases  of  the  liver,  to  which 
refer  (pages  195  to  199).  Another  method  con¬ 
sists  in  pouring  some  urine  on  a  white  porce¬ 
lain  plate  and  pouring  beside  it  some  drops  of 
fuming  nitric  acid  (nitric  acid  containing  nitrous 
acid).  At  the  junction  of  the  fluids  there  ap¬ 
pears  a  play  of  colours,  beginning  with  green 
and  going  on  to  blue,  violet,  red,  and  ending  in 
yellow.  Both  these  tests  give  satisfactory  results 
only  in  experienced  hands. 

To  detect  sugar  in  urine  there  are  various 
tests.  Fill  a  test-tube  to  one-third  with  urine, 
add  an  equal  quantity  of  liquor  potasses,  and 
boil  tbe  top  of  the  mixture,  by  caiuing  the 
flame  of  a  spirit-lamp  to  play  on  the  side  of  tbe 
tube.  The  appearance  of  a  sherry-brown  colour, 
deepening  on  continued  boiling,  indicates  tbe 
presence  of  sugar.  Another  test  consists  in 
adding  a  drop  or  two  of  solution  of  sulphate  of 
copper  to  urine  in  a  test-tube,  then  enough 
liquor  potassse  to  give  a  clear  dark  blue  solution, 
then  boiling  the  surface  of  the  mixture.  If 
sugar  be  present  a  red  or  orange  coloured  pre¬ 
cipitate  appears.  The  presence  of  sugar  indi¬ 
cates  diabetes. 


D 


JOOQ 

Fit.  1«L— Tb«  MlenMoopic*!  Appaua.ne«  at  eeitaln  Oepooti 

at  Dahtaltlij  Urim. 

A,  Vuloof  ciTit&li  of  uric  ucid.  foonS  Is  aai  arise.  B,  The 
Urter  cryeule  are  phoephetee.  Tbcee  are  (ousd  Is  aUuilne 
arise.  Th«  nsall  aplked  balla.  Sc.,  are  aiaUa  of  ammosla.  C, 
CryeUU  of  oialate  of  lima  (He  p  30).  D,  Ortasiied  depoeite; 
f.  tabe  caet;  b.  blood  cella.  c,  celle  of  tbo  kldsej  or  bladder,  p. 
pof  cella  Usatter), 

By  examination  with  the  microscope  the  , 
presence  of  blood  (see  Hematuria,  p.  304),  j 
matter,  crystals  of  uric  acid  or  oxalate  of  lime  | 
(see  p.  299),  cells  from  the  kidneys  or  urinary 
passages,  casts  of  the  tnbules  of  the  kidney, 
produced  by  material  capable  of  clotting,  being 
poured  into  the  tubes  as  a  result  of  inflnronia- 


tion  (see  Briobt’s  Disease),  and  other  unusual 
constituents  may  be  detected.  The  urine  is  al¬ 
lowed  to  stand  for  some  time  in  a  conical  glass.  A 
glass  tube  drawn  to  a  fine  point  is  passed  down 
to  the  bottom  and  a  few  drops  of  the  fluid  are 
withdrawn.  A  drop  U  placed  on  tbe  centre  of 
a  glass  slide,  used  for  microscopical  purposes, 
and  covered  with  a  cover-glass.  The  slide  is 
placed  on  the  stage  of  a  microscope  and  exam¬ 
ined  with  a  lens  magnifying  by  300  diameters. 
Tbe  forms  of  these  various  bodies  are  exhibited 
in  Fig.  143. 

Albuminuria  is  the  condition  in  which  albu¬ 
men  is  found  to  exist  in  tbe  urine.  It  is  a 
symptom  of  disorder  of  the  kidneys.  (See  CoK- 
OESTION  OF  THE  KlDMETS  and  BrIOHT’S  DIS¬ 
EASE,  pp.  294,  295.)  The  tests  for  albumen  in 
the  urine  have  been  mentioned  on  the  preced¬ 
ing  page. 

Polyuria  {Diabetes  Insipidus)  is  a  disease 
characterized  by  the  passage  of  large  quantities 
of  urine,  of  low  specific  gravity  (1(X)1  to  1010), 
and  without  the  presence  of  albumen  or  other 
unhealthy  constituent 

It  is  a  curious  and  rare  disorder,  its  cause 
being  not  understood.  It  is  hereditary  and  has 
been  known  to  be  transmitted  through  four 
generations,  and  is  related  to  true  diabetes,  in 
which  sugar  is  present  in  tbe  urine.  It  may  occur 
at  any  age  and  to  either  sex.  It  may  exist  in  the 
newly -bom  child,  and  is  rather  more  common 
in  early  than  in  later  life.  It  is  supposed  to 
be  connected  with  tuberculosis  (Sect.  XIV.), 
disease  of  the  brain,  and  intemperance.  Its 
supposed  connection  with  nervous  disease  is 
strengthened  by  the  fact  that  the  famous  French 
physiologist,  Claude  Bernard,  who  found  that  a 
puncture  in  the  floor  of  the  fourth  ventricle  of 
the  brain  (p.  91)  at  a  particular  spot  occasioned 
true  diabetes,  found  also  that  a  puncture  in  a 
slightly  different  situation  produced  polyuria. 

Its  chief  symptom  is  the  excretion  of  lat^ 
quantities  of  urine,  even  larger  quantities  than 
in  true  diabetes.  The  urine  is  of  low  specific 
gravity  and  contains  no  albumen  or  sugar. 
Pailfuls  of  urine  may  be  passed  daily,  and  the 
person  is  tormented  by  constant  desire  to  drink 
and  to  pass  water.  Thirst  is  present,  and  occa¬ 
sionally  the  appetite  is  great.  A  patient  of  tlie 
French  physician.  Trousseau,  was  paid  by  some 
restaurant  keepers  not  to  dine  there,  since  the 
quantity  of  bread  (supplied  withoutextra  charge) 
he  consumed  was  enormous.  Some  suffering 
from  this  disease  can  drink  large  quantities  of 
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intoxicating  liquors  without  being  in  any  way 
atfecteil  thereby.  In  many  cases  no  other  symp¬ 
toms  accompany  the  disease,  and  the  patient 
may  live  to  a  good  age.  In  other  cases  impaired 
health  follows,  though  death  is  usually  owing 
to  some  other  affection. 

No  treatment  of  special  value  is  known. 
The  diet  should  be  regulated,  and  tonics  (quin¬ 
ine,  iron,  and  strychnine  tonic — see  Prssckip- 
TiONs)  administered.  Water  should  not  be 
withheld.  Ergotine,  in  doses  of  2  grains  twice 
or  thrice  daily,  and  continued  for  some  time 
with  occasional  intervals,  might  prove  of  benefit 

Diabetes  Meiutos  (from  Greek  dia,  through, 
and  bainOf  I  flow,  and  mefttta,  abee;  Ulycomria 
— tugar  in  the  urine)  is  a  disease  of  which  the 
chief  symptom  is  the  presence  of  sugar  in  the 
urine. 

Its  cause  is  not  known.  Claude  Bernard  found 
that  it  might  be  artificially  produced  in  animals 
by  puncturing  the  floor  of  the  fourth  ventricle  of 
the  brain.  It  is  sometimes  hereditary  and  may  be 
present  at  any  age  and  in  both  sexes,  being  most 
common  in  adults  from  26  to  60  years  of  age. 

The  symptoms  are  the  passing  of  a  constantly 
excessive  quantity  of  urine,  which  gradually 
becomes  more  and  more  abundant,  thirst,  ex¬ 
cessive  appetite,  dry  harsh  skin,  and  gradual 
loss  of  flesh  and  strength.  These  symptoms 
usually  increase  slowly.  The  urine  is  pale  in 
colour,  with  a  peculiar  sweetish  heavy  smell; 
from  8  to  20  or  30  pints  may  be  passed  daily; 
it  is  of  high  specific  gravity  (1030  to  1040);  and 
the  presence  of  sugar  is  sometimes  indicated  by 
the  patient  noticing  that  it  is  attractive  to  flies, 
bees,  &C.  It  rapidly  ferments  if  kept  in  a  warm 
place.  The  presence  of  sugar  is  determined  by 
the  tests  mentioned  on  p.  302.  The  large  quan¬ 
tity  passed  causes  frequent  calls  to  pass  water. 
The  thirst  cannot  be  satisfied,  and  is  accom¬ 
panied  by  a  parched  and  clammy  condition  of 
mouth  and  throat.  Appetite  is  often  voracious, 
though  in  the  later  stages  it  may  be  lost.  The 
tongue  is  red  and  irritable,  the  gums  inflamed 
and  the  teeth  liable  to  decay.  Costiveness  is 
common.  The  body  is  wasted,  the  strength 
reduced,  and  languor  and  weariness  produce 
disinclination  to  exertion.  The  harshness  of 
the  skin  is  marked,  there  is  tendency  to  boils, 
and  wounds  do  not  readily  heal.  Failure  of 
sight  from  the  formation  of  cataract  is  frequent. 
While  these  are  the  symptoms  of  a  marked 
case,  sugar  may  exist  in  the  urine  without  any 
prominent  symptom  leading  to  its  detection. 
Specially  is  this  liable  to  be  the  case  when  the 


disease  begins  in  persons  advanced  in  life.  In 
two  cases,  under  treatment  by  the  writer,  an 
intolerable  itching  about  the  genital  organs  led 
to  an  examination  of  the  urine  and  the  detection 
of  diabetes,  of  which  no  other  marked  symptom 
was  present.  Stout  people  advanced  in  life 
may  thus  be  affected  without  losing  their  stout¬ 
ness,  in  whom  dyspepsia  and  general  weakness 
are  the  chief  complaints.  In  such  patients  re¬ 
covery  is  much  more  probable  than  in  the  fully 
evident  disease,  and  the  complaint  is  in  no  way 
so  distressing.  The  disease  is  essentially  a 
chronic  one,  though  death  occurs,  in  some  cases, 
with  great  rapidity.  The  younger  the  patient 
the  more  grave  is  the  disorder.  From  six 
montlts  to  three  or  four  years  is  the  duration 
of  the  disease,  and  it  terminates  by  exhaustion 
or  by  other  induced  diseases.  Consumption  is 
liable  to  attack  and  cany  off  a  diabetic  person. 
Death  sometimes  occurs  by  coma  (unconscious¬ 
ness),  and  then  it  may  be  sudden. 

T reatment. — The  chief  treatment  consists  in 
regulation  of  the  diet.  All  articles  containing 
sugar  or  starch  (which  is  converted  into  sugar 
in  the  body)  should  be  rigidly  excluded.  To 
show  what  substances  may  be  eaten,  because  of 
absence  of  sugar  or  starch,  and  what  may  be 
drunk,  as  well  as  what  ought  to  be  avoided, 
because  of  the  sugar  or  starch  they  contain,  the 
following  tables  from  Pavy  are  given : — 

The  Diabetic  Patieht  Mat  Eat 

Butcher’*  meat  of  all  kind*,  except  Uver. 

Ham,  bacon,  or  other  imoked,  aalted,  dried,  or  cured 
meat*. 

Poultry.  Qame. 

Shell-fish  and  fish  of  all  kinds,  fresh,  aalted,  or  cored. 

Animal  soups  not  thickened,  beef-tea,  and  broths. 

The  almond,  bran,  or  gluten  substitute  for  ordinary 
bread. 

Eggs  dressed  in  any  way. 

Cheese.  Cream  cheese. 

Butter.  Cream. 

Greens.  Spinach.  Turnip  tope.  *  Turnips. 

*  FVench  beans.  *  Brussels  sprouts. 

*  Cauliflower.  *  Broccoli.  *  Cabbage. 

*A8pcuragus.  *Sea-kale.  *Vegetable  marrow. 

Mushrooms. 

Water-crees.  Mustard  and  cress.  Cucumber.  Lettuce. 

Endive.  Radishes.  Celery. 

Vinegar.  Oil.  Pickles. 

Jelly,  flavoured  but  not  sweetened. 

Savoury  jelly. 

Blanc-monge  made  with  cream  but  not  mflk. 

Custard  made  without  sugar. 

Nuts  of  any  description  except  chestnuts.  Olives. 

•TAose  marktd  with  an  aeteritk  may  mty  6«  eaten  in 
moderate  quantity,  and  should  be  boiled  in  a  large  ijuantiiy 
^  water. 
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Must  Avoid  Eatino 
Sugar  in  any  form. 

Wbaaten  bread  and  ordinary  biacuita  of  all  kinds. 

Rica.  Arrowroot.  Sago.  Tapioca.  Macaroni. 

VennicallL 

Potatoea.  Carrots.  Parsnepe.  Beet-root. 

Peas.  Spanish  onions. 

Pastry  and  puddings  of  all  lands. 

Fruits  of  all  kinds,  fresh  and  preserved. 

The  Dlsbxtic  Patient  Mat  Dbink 

Tea.*  Coffee.*  Cocoa  from  nibe,* 

Dry  sherry.  Claret.  Dry  Sautema.  Burgundy. 

Chablk.  Hock. 

Brandy  and  spirits  that  have  not  been  sweetened. 

Soda-water. 

Burton  bitter  ale,  in  moderate  quantity. 

Must  Avoid  Drinkino 
Milk,  except  sparingly. 

Sweet  ales,  mild  and  old.  Porter  and  stout.  Cider. 

Lemonade.  Ginger-beer,  &c. 

All  sweet  wines.  Sparkling  wines.  Port  wine. 

Liqueurs. 

Thus  the  patient  must  deny  himself  sugar  in 
every  form,  and  he  must  leave  ordinary  bread, 
biscuits,  potatoes,  and  sweet  vegetables  out  of 
his  diet  This  may  be  done  gradually  by  drop¬ 
ping  potatoes  and  taking  only  a  small  half-slice 
of  bread  well  toasted,  or  bran  bread  well  toasted. 
Special  bread  is  made  for  the  diabetic  called 
gluten  bread,  made  of  flour  out  of  which  all  the 
starch  has  been  washed.  It  is  unhappily  not 
very  palatable,  and  patients  soon  tire  of  it 
Almond  cakes  may  be  used.  For  drinking,  soda- 
water,  or  soda-water  and  cream  is  refreshing. 

The  patient  should  take  regular  moderate 
exercise,  flannels  sliould  be  worn,  and  warm 
baths  frequently  taken. 

Many  medicines  have  been  tried,  but  none 
are  very  successful  Opium  and  ergot  are  pro¬ 
bably  the  best,  and  may  be  taken  in  pill,  con¬ 
taining  ^  grain  powdered  opium  and  2  grains 
ergotine,  one  thrice  daily.  In  many  cases  the 
use  of  opium  ought  to  be  pushed,  but  not  with¬ 
out  medical  supervision. 

It  should  not  be  forgotten  that  the  regulation 
of  the  diet  is  the  chief  treatment,  and  that  a 
return  to  ordinary  diet,  because  of  the  irksome¬ 
ness  of  a  restricted  one,  is  almost  certain  to 
restore  the  worst  symptoms.  Eflbrts  should 
be  made,  by  constantly  varying  the  kinds  of 
food  used,  of  those  recommended  in  the  first  list, 
to  diminish  as  much  as  possible  the  feeling  of 
loss,  because  of  the  want  of  customary  things. 


*  With  cream  but  teithout  tugar. 


Blood  In  the  Urine  {Bcematuria  and  Hcema. 
tinuria).  Blood  may  exist  in  the  urine  under 
a  variety  of  circumstances.  It  may  (xnne  from 
the  kidney,  from  the  ureter,  from  the  bladder, 
or  other  parts  of  the  urinary  tract  If  it  come 
from  the  kidney  it  is  more  likely  to  be  uniformly 
mixed  with  the  urine,  which  has  in  consequence 
a  smoky  colour,  than  when  it  comes  from 
the  bladder,  when  it  is  more  likely  to  present 
the  appearances  of  ordinary  blood  and  to  be 
lees  mixed  with  the  urine.  It  may  be  passed 
in  clots.  Ckmgestion  of  the  kidney,  or  inflam¬ 
mation  of  various  kinds,  or  the  presence  of  stone 
may  be  among  its  causes,  while  growths  or  stone 
in  the  bladder  commonly  produce  it.  When  it 
is  in  small  quantity  the  smoky  colour  of  the 
urine  suggests  its  presence,  and  this  may  be 
most  easUy  verified  by  discovering  blood  cor¬ 
puscles  in  a  drop  of  the  urine  examined  by  a 
microscope. 

Paroxysmal  hamatinuria  is  the  term  ap¬ 
plied  to  a  curious  affection,  due  to  exposure  to 
cold,  in  which  the  patient,  after  complaining 
of  uneasiness  across  the  loins  and  chilliness, 
becomes  extremely  cold,  is  pale,  has  an  attack 
of  shivering,  shortly  afterwards  passes  urine 
resembling  porter,  very  dark  coloured  and 
muddy,  because  of  the  presence  of  blood.  Some¬ 
times  sickness  and  aching  in  the  limbe  at¬ 
tend  the  attack,  which  soon  passes  off,  but  is 
liable  to  occur  again  suddenly  after  varying 
intervals.  Sometimes  the  attacks  occur  after 
regular  intervals.  The  poison  of  ague  baa  been 
said  to  have  a  part  in  the  tendency  to  the 
disease. 

Treatment  for  bloody  urine  depends  on  its 
cause.  When  it  is  coming  in  any  quantity  the 
person  should  be  kept  quiet  in  bed.  Cold  com¬ 
presses  may  be  applied  over  the  loins  if  it  is 
supposed  to  come  from  the  kidneys,  or  over  the 
lower  part  of  the  belly  if  it  is  supposed  to  come 
from  the  bladder.  If  the  discharge  is  profuse, 
b-grain  doses  of  gallic  or  tannic  acid  may  be 
administered  by  the  mouth  every  four  or  six 
hours  while  necessary.  During  the  paroxysmal 
attacks  the  patient  should  be  kept  warm  in  bed. 
The  prevention  of  the  attacks  is  more  easily 
accomplished  than  the  treatment  Exposure  to 
cold  and  wet  should  be  avoided;  the  person 
should  be  clothed  in  flannel;  and  quinine  and 
iron  tonics  should  be  taken. 

In  both  kinds  of  cases,  however,  the  deter¬ 
mination  of  the  causes  of  the  disturbance  is  so 
difficult,  and  their  recognition  of  so  much  im¬ 
portance,  that  no  delay  should  be  made  in  con¬ 
sulting  a  physician. 
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Chykms  Urine  (CAyluria)  ia  &  condition  in 
which  the  urine  ia  milky  from  the  presence  of 
chyle  or  lymph  (p.  200)  and  clots,  like  size, 
on  standing.  It  is  a  disease  of  tropical  climates. 
In  many  cases  the  disease  has  been  associated 
with  a  worm,  the  Filaria  $anguinia  hominu, 
occurring  in  the  blood. 

Suppression  of  Urine  is  the  term  applied 
when  no  urine  is  passed  from  the  kidneys.  It 
is  to  be  distinguished  from  retention  of  urine 
(p.  306),  in  which  the  kidneys  form  urine  which 
aocumnlatee  in  the  bladder.  It  is  a  very  serious 
condition,  occurring  in  the  course  of  cholera, 
certain  infectious  diseases,  and  inflammations  of 
the  kidneys,  and  if  continued  leads  to  uraemic 
poisoning  (p.  296X  In  cases  of  hysteria  sup¬ 
pression  of  urine  may  last  for  some  time  with¬ 
out  any  symptoms  of  uraemia. 

DISEASES  OF  THE  BLADDER 

Inflammation  of  the  Bladder  {CyttUit)  is 
of  the  nature  of  catarrh  (p.  154),  in  which  the 
lining  membrane  of  the  bladder  becomes  con¬ 
gested  and  swollen  and  pours  out  mucus. 
Breaches  in  the  mucous  membrane  may  occur 
leading  to  ulceration,  blood  may  escape  from  con- 
gested  vessels,  and  abscesses  in  the  walls  may 
be  produced.  Irritation  of  the  bladder  from  the 
presence  of  stone,  or  from  the  retention  of  urine, 
occasions  it  The  irritation  is  sometimes  due 
to  substances  in  the  blood.  Thus  poisoning  by 
cantharides,  the  material  of  which  fly  blisters 
are  made,  occasions  a  very  painful  inflammation; 
and  this  may  result  from  absorption  from  a  fly 
blister  placed  on  some  part  of  the  body.  Ex¬ 
tension  of  inflammation,  such  as  that  of  gonor¬ 
rhoea,  excessive  drinking,  and  e^qxwure  to  cold, 
are  other  causes.  The  disease  may  be  acute  or 
chronic. 

The  symptoms  are  frequent  passing  of  water, 
or  constant  desire  to  pass  it,  not  much  being 
expelled  at  a  time,  the  act  being  accompanied 
by  tenderness  or  burning  pain.  There  is  also 
tenderness  or  pain  over  the  region  of  the  blad¬ 
der  in  the  lower  part  (A  the  belly,  or  in  the 
groins,  and  in  the  region  of  the  fundament 
Fever  is  present.  The  urine  is  cloudy  with 
mucus,  or  contains  it  in  quantity,  and  blood 
may  be  mingled  with  it  In  chronic  forms  the 
symptoms  are  leas  marked,  but  the  urine  is 
more  altered  and  may  be  offensive  to  the  smelL 

Treatment — Hot  fomentations  should  be 
applied  to  the  lower  part  of  the  belly  or  be¬ 
tween  the  legs.  Warm  baths  are  useful  The 


bowels  should  be  freely  opened  by  a  dose  of 
calomel  followed  by  castor-oil,  or  by  a  warm 
injection.  If  the  pain  is  severe,  10  to  IS  drops 
of  laudanum  may  be  given,  at  intervals  of  2  or 
3  hours,  to  be  stopped  when  the  pain  is  relieved. 
Plenty  of  watery  drinks  should  be  allowed, 
barley  water,  linseed  tea,  &c.  The  patient 
should  be  kept  at  rest,  and  only  mild  diet  with¬ 
out  stimulants  allowed.  Should  the  inflamma¬ 
tion  be  due  to  the  presence  of  stone  or  other 
irritant  its  removal  is,  first  of  all,  necessary. 
In  chronic  cases  it  is  important  that  the  bladder 
be  thoroughly  emptied,  and  for  this  purpose 
the  use  of  the  catheter  (see  Mboical  axd  Sue- 
oiCAL  Applisecxs)  is  often  necessary.  Baths 
or  hot  fomentations  are  useful  for  relieving 
pain.  The  medicines  mostly  used  are  infusion 
of  the  leaves  of  buchn,  of  red  bearberry  (uua 
nrsi),  of  pareira  brava,  or  of  the  root  of  dog’s- 
grass  {tritiewn  repetu).  These  infusions  are 
made  as  one  makes  tea,  one  or  two  ounces  of 
the  leaves  or  root  being  used  to  one  pint  of 
boiling  water.  The  dose  is  one  to  four  ounces 
of  the  liquid  three  times  daily.  The  freshly- 
prepared  infusion  is  best;  but  fluid  extracts 
may  be  obtained  from  chemista,  of  which  one 
tea-spoonful  in  water  is  a  dose. 

Irritability  of  the  bladder  is  indicated  by 
frequent  desire  to  pass  water,  the  frequency  not 
being  due  to  an  excessive  quantity  of  water  re¬ 
quiring  to  be  voided.  It  is  often  doe  to  excessive 
acidity  of  the  urine,  to  irritation  in  the  bowels, 
such  as  piles  may  induce,  or  in  neighbouring 
organs,  in  women  to  irritation  of  the  womb,  in 
children  to  the  irritation  of  worma  The  irri¬ 
tation  may  be  in  the  prostate  gland  at  the  neck 
of  the  bladder.  Mere  nervousness  may  occa¬ 
sion  it. 

Treatment.  —  The  cause  of  any  irritation 
should  be  sought  for  and  removed,  if  possible. 
Excessively  acid  urine  may  be  corrected  by 
alkaline  remedies  such  as  citrate  of  potash  (20 
graiuB  in  water),  excessively  alkaline  urine  by 
10  drops  dilute  hydrochloric  acid  in  water,  the 
doses  being  repeated  several  times  daily  as  re¬ 
quired.  Belladonna  grain  of  the  extract  in 
pill)  is  useful,  specially  in  nervous  casea  If  the 
person  is  in  weak  health  quinine  and  iron  tonics 
are  called  for.  Plain  diet  is  necessary,  and  all 
excesses  should  be  avoided.  Bregularity  of  the 
bowels  is  of  great  consequence. 

Paralysis  of  the  bladder  may  be  the  result 
of  injury  or  disease  of  the  spine,  or  of  parts  in 
the  neighbourhood  of  the  bladder.  Over-di»- 
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tentioQ  of  the  bladder  often  leads  to  inability 
to  empty  it  properly.  As  a  result  either  the 
urine  is  retained  in  the  bladder  or  it  constantly 
dribbles  away.  In  such  cases  the  catheter 
must  be  passed  (see  Medical  and  Surgical 
Appliances). 

Retention  and  Incontinence  of  urine.— 
In  retention  the  bladder  is  constantly  full  and 
the  patient  cannot  empty  it.  It  is,  however, 
commonly  accompanied  by  constant  dribbling 
of  urine,  so  that  the  person  thinks  his  bladder 
cannot  hold  the  urine.  He  imagines  his  bladder 
is  empty,  whereas  it  is  simply  the  overflow,  the 
quantity  that  cannot  find  accommodation  in  the 
already  over  -  distended  bladder,  that  escapes. 
True  incontinence  is  present  when  the  bladder 
can  retain  no  urine,  and  such  cases  are  rare, 
occurring  only  in  paralysis.  As  a  rule  in  so- 
called  incontinence,  affecting  usually  men  ad¬ 
vanced  in  years,  the  bladder  is  over-full,  being 
unable  to  empty  itself,  and  only  the  overflow 
dribbles  away.  In  the  lower  part  of  the  belly 
the  distended  bladder  may  be  felt  as  a  tumour, 
and  uneasiness  is  experienced  there. 

The  treatment  consists  in  passing  the  catheter 
and  withdrawing  the  urine;  and  this  requires 
to  be  done  regularly  till  the  bladder  recovers  its 
tone.  Retention  sometimes  occurs  suddenly — 
for  example,  to  men  on  a  journey  who  cannot 
get  an  opportunity  to  empty  the  bladder,  and 
who,  when  the  opportunity  occurs,  find  they 
cannot  then  make  water  in  spite  of  effort. 
Sometimes  in  such  cases  a  hot  hip-bath  relieves. 

Incontinence  of  urine  in  children  is  spoken 


[SmI  XL  a. 

of  in  the  section  devoted  to  Diseases  of  Chil¬ 
dren. 

Stone  in  the  bladder. — The  causes  of  the 
formation  of  stone  have  been  considered  at 
p.  298. 

Its  symptoms  are  irritability  of  the  bladder, 
frequent  desire  to  pass  water,  and  symptoms  of 
chronic  inflammation.  There  is  pain  occasionally 
at  the  neck  oi  the  bladder  or  point  of  the  penis, 
aggravated  by  jolting  exercise.  The  stream  of 
urine  is  sometimes  suddenly  arrested  by  the 
stone  falling  over  the  opening  from  the  bladder, 
and  on  the  person  changing  his  position  it  flows 
again.  Blood  frequently  occurs  in  the  urine. 
Stone  cannot,  however,  be  absolutely  said  to  be 
present  till  a  surgeon  has  detected  it  with  a 
sounding  instrument 

T reatment  consists  in  crushing  the  stone  by 
means  of  an  instrument  passed  up  the  passage 
into  the  bladder,  and  allowing  the  fragments  to 
be  washed  away  in  the  urine.  Such  an  opera¬ 
tion  is  called  lithotrity.  The  stone  may  be 
removed  entire  by  means  of  an  opening  made 
into  the  bladder,  through  which  the  stone  is 
drawn  by  forceps.  This  operation  is  called 
“  cutting  for  stone  ”  or  lithotomy.  Belief  from 
some  of  the  symptoms  may  be  had  by  such 
measures  as  are  recommended  for  inflammation 
of  the  bladder  (p.  305). 

Tumours  of  various  kinds,  cancerous  and 
others,  may  occur  in  the  bladder,  and  lead  to 
symptoms  of  chronic  inflammation,  sometimes 
to  serious  loss  of  blood. 


Section  XI.— THE  SKIN,  HAIR,  AND  NAILS. 


A.— THEIR  ANATOMY  AND  PHYSIOLOGY  (STRUCTURE  AND  FUNCTIONS). 

Th«  Skin: 

JU  etrueture—DermU  and  EpldermU ; 

StBeat  glandt; 

Bair  and  NaO; 

OtaruU  (Sebaceoof)  (if  A*  hair; 

Function*  of  the  SKn— protection— excretion — the  natnre  of  sweat— regulation  of  temperatnr^— 
absorption. 


The  skin  occupies  an  important  position  as  an 
organ  of  the  body.  It  is  a  blood-purifying  organ 
in  as  true  a  sense  as  the  lungs  or  kidneys  are, 
while  it  also  performs  other  very  important 
duties.  It  is  not,  therefore,  merely  a  protective 
organ  as  is  too  generally  supposed.  It  does 
form  an  external  covering  for  the  deeper  tissues 
over  the  whole  body,  and  that  its  protection  is 


very  necessary  and  eflicient  everyone  knows 
who  has  experienced  the  pain  produced  by  the 
contact  of  almost  anything  with  a  part  of  the 
body  from  which  the  top  skin  has  been  re¬ 
moved;  but  in  some  respects  this  is  the  least 
valuable,  though  the  most  apparent,  of  the 
functions  it  discharges. 

Its  Structure  is  remarkably  complex.  The 
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skin  cousists  of  a  deep  layer  called  the  dermis, 
corium,  or  true  skin  (cutis  vera),  and  of  a  su¬ 
perficial  layer — the  epidermis  (Greek  epi,  upon, 
and  derma,  the  skin),  cuticle,  or  scarf  skin 
(a,  Fig.  144).  The  true  skin  consists  of  fibrous 
tissue,  the  bundles 
of  which  form  a 
felted  interlacement. 

It  lies  upon  a  bed 
of  fatty  tissue  (c' d, 

Fig.  144)  which  fills 
up  the  inequalities 
of  the  surface  on 
which  the  skin  rests. 

Groups  of  the  fat 
cells  of  this  tissue 
also  abound  in  the 
deepest  layers  of  the 
true  skin.  Pervad¬ 
ing  the  fibrous  tissue 
is  also  an  abun-  pjg  Stnotan  of  the  Skin. 

dance  of  fibres  of 

the  elastic  sort  (p.  16)  which  confer  elasticity  on 
the  skin.  The  true  skin  (6-c)  is  very  vascular, 
that  is,  is  richly  supplied  with  blood-vessels,  so 
that  when  cut  it  bleeds;  and  nerve  fibres  are 
likewise  disposed  in  it,  conferring  sensibility. 
The  surface  of  the  true  skin  is  thrown  into  a 
series  of  elevations,  papillse,  or  finger-like  pro¬ 
minences  (6,  Fig.  144)  which  are  specially  rich  in 
capillary  blood-vessels  and  nerve  endings,  and 
which  are  thus  particularly  vascular  and  sensi¬ 
tive.  Above  the  true  skin  is  the  scarf  skin,  the 
projections  of  the  former  fitting  into  excava¬ 
tions  in  the  latter.  The  epidermis,  however,  is 
composed  entirely  of  cells,  and  is  quite  devoid 
of  blood-vessels  or  nerves,  so  that  it  may  be  cut 
without  bleeding  or  pain.  There  are  several 
layers  of  cells,  and  the  shape  of  the  cells  alters 
from  the  deep  parts  upwards.  The  cells  directly 
lining  the  surface  of  the  true  skin  and  the  pa¬ 
pillae  are  columnar  and  nucleated.  They  are 
soft  and  active  cells,  and  clothing  the  papilbs 
are  several  layers  of  them.  In  the  layers  nearer 
the  surface  the  cells  lose  their  columnar  shape 
and  become  more  flattened.  They  also  gradu¬ 
ally  become  leas  soft  and  more  homy,  until 
towards  the  surface  they  are  flattened  and 
scale-like.  The  surface  scales  are  continually 
being  thrown  or  robbed  off,  and  their  places 
are  supplied  by  deeper  cells  which  reach  the 
surface  by  growth  from  below.  New  cells  are 
continually  being  produced  in  the  deep  layer 
in  contact  with  the  true  skin;  and  as  they  are 
formed  they  push  upwards  the  already  existing 
cella  So  that  cells  origi  nally  active  and  columnar 


gradually  pass  upwards,  becoming  horny,  till 
they  are  finally  cast  off.  The  fine  white  dust 
that  one  may  scrape  off  the  skin  consists  of  these 
horny  scales. 

It  is  in  the  deep  and  active  layers,  called  the 
rete  mucosum,  of  the  epidermis  that  colour¬ 
ing  matters  are  present,  which  give  the  hue  to 
the  skin.  For  example,  in  dark  races  black 
pigment  is  present  in  these  cells.  The  epidermis 
is  thickest  over  the  parts  exposed  to  greatest 
pressure  or  friction,  securing  protection  to  the 
sensitive  true  skin  below. 

At  the  openings  of  the  body  the  skin  passes 
into  mucous  membrane,  the  structure  of  the 
two  being  practically  identical,  the  differences 
being  merely  in  the  thinness  of  the  epidermal 
covering  of  the  mucous  membrane  and  the  in¬ 
creased  supply  of  blood  to  the  membrane. 

Glands  of  the  Skin. — The  special  glands  of 
the  skin  are  the  sudoriparous  (s.  Fig.  144)  or 
sweat  glands  (Latin  sudor,  sweat,  and  pario,  to 
bring  forth).  They  are  tubular  glands.  Deep 
in  the  substance  of  the  true  skin,  or  in  the  fatty 
tissue  beneath  it,  the  tube  is  coiled  up  into  a 
sort  of  ball.  From  the  coil  the  tube  passes  up¬ 
wards  through  the  true  skin,  following  a  wavy 
course,  till  it  reaches  the  epidermis,  which  it 
penetrates  in  a  spiral  manner  till  it  opens  on 
the  surface.  Two  of  such  glands  are  shown  in 
Fig.  1 44  («  0^.  The  tubes  consist  of  delicate  mem¬ 
branous  walls  lined  within  by  cells.  The  coiled 
part  of  the  gland  is  surrounded  by  a  dense  net¬ 
work  of  fine  blood-vessels,  and  thus  the  cells  of 
the  gland  are  separated  from  the  blood  by  only 
a  very  fine  membranous  partition,  and  can  draw 
from  it  what  supplies  they  need  for  their  par¬ 
ticular  work. 

It  is  estimated  that  the  total  number  of  sweat 
glands  in  the  human  skin  is  over  two  millions. 
They  are  not,  however,  equally  distributed  over 
the  body.  They  are  fewest  in  the  back  and  neck, 
where  it  is  estimated  there  are  on  an  average 
400  to  the  square  inch.  They  are  in  greatest 
number  in  the  skin  of  the  palm  of  the  hand, 
where  they  amount  to  nearly  3000  in  each 
square  inch,  according  to  Erasmus  Wilson, 
3628.  Their  openings  occur  on  the  ridges  into 
which  the  skin  is  there,  thrown,  and  may  be 
made  out  by  a  baud  lena  Next  to  the  palm 
of  the  hand  they  occur  in  greatest  number  in 
the  sole  of  the  foot,  next  on  the  back  of  the 
hand  and  foot,  and  the  smallest  number  is  that 
already  noted  in  the  skin  of  the  back.  The  length 
of  a  tube,  when  fully  straightened  out,  is  about 
I  inch;  so  that,  according  to  Sir  E.  Wilson,  in 


308 


HAIR  AND  NAIL. 


[S«et  XL  A. 


one  squ&re  inch  of  skin  from  the  palm  of  the 
hand  there  ia  a  length  of  sweat  tube  equal  to 
73i  feet.  Estimating  the  number  of  glands  in 
the  body  to  be  between  two  and  three  milliniu, 
the  total  length  of  tube  devoted  to  the  secre¬ 
tion  of  sweat  would  be  about  10  miles.  Accor¬ 
ding  to  Erasmus  Wilson’s  estimate  it  amounts 
to  even  £8  miles. 

Hair. — Hairs  and  nails  are  originally  de¬ 
rived  from  the  epidermis,  and  are  essentially 
cellular  structures.  A  hair  is  formed  by  a  fold¬ 
ing  or  dipping  inwards  of  the  skin.  A  depres¬ 
sion  or  furrow  is  thus  formed,  the  inner  walls 
of  the  depression  consisting  of  the  infolded  epi¬ 
dermis.  The  depression  takes  the  shape  of  a 
sac  and  is  called  the  hair  sac  or  hair  follicle. 
At  the  bottom  of  the  follicle  is  an  enlarged 
papilla  of  the  true  skin  (c.  Fig.  146)  pushed 
downwards  by  the  folding-in  process.  Like  the 
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other  papillK  of  the  skin  it  is  covered  with  the 
active  cells  of  the  deep  layer  of  the  epidermis, 
which  form  a  bulbous  enlargement  over  the 
papilla,  that  is,  the  root  of  the  hair.  As  the 
cells  in  direct  contact  with  the  papilla  grow  and 
multiply  those  above  them  are  pushed  upwards 
to  make  room  for  them,  and  owing  to  the  shape 
of  the  hair  sac  the  cells  become  packed  together 
so  as  to  form  a  cylinder  or  stem,  which  finally, 
as  the  growth  from  below  goes  on,  is  pushed 
out  beyond  the  skin  as  the  shaft  of  the  hair,  A 
hair  thus  consists  of  a  peculiar  arrangement  of 
the  cells  covering  the  true  skin.  So  closely  are 
the  cells  packed  to  form  the  cylinder  that  a 
fibrous  appearance  is  presented,  except  iu  the 
centre  of  the  hair — the  medulla — where  the 
cells  still  retain  their  shape,  and  make  the  hair 
appear  different  in  the  centre  from  the  circum¬ 
ference.  The  hair  is  thus  not  a  tube  but  a  tolid 
rod  composed  of  cells  packed  tightly  at  the  cir¬ 
cumference  and  loosely  in  the  centre.  Some¬ 
times  little  spaces  exist  in  the  centre  owing  to 
absorption  of  cells,  and  the  spaces  are  filled  with 


air,  giving  in  some  parts  the  appearance  of  a 
tube,  when  the  hair  is  examined  under  the  mi¬ 
croscope.  The  different  colour 
of  hair  is  due  to  pigment  pre¬ 
sent  in  the  cementing  substance 
between  the  cells  as  well  as  in 
the  cells  themselves. 

Fig.  146  shows  the  appear¬ 
ance  under  the  microscope  of  a 
hair,  the  cells  overlapping  one  another  like  tiles 
on  a  roof. 
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Glands  of  Hair.— Opening  off  from  each 
hair  sac  are  one  or  two  glands  (/,  Fig.  144), 
the  sebaceous  glands  (Latin  sebum,  tallow). 
They  are  also  shown  in  Fig.  145,  d,  and  consist 
of  groups  of  minute  sacs  lined  with  cells,  which 
produce  an  oily  material  to  lubricate  the  hair 
and  akin.  Connected  with  each  hair  sac,  espe¬ 
cially  if  of  a  good  size,  is  a  bundle  of  involuntary 
muscular  fibres  (e,  Fig.  146).  The  bundle  passes 
iu  such  a  direction  that,  when  it  contracts,  the 
hair  sac,  which  is  placed  obliquely  in  the  skin, 
is  caused  to  become  more  upright,  and  thus  the 
hair  is  made  “to  stand  on  end.”  It  is  this  that 
causes  the  appearance  of  “  goose’s  akin.” 

A  Nall  is  also  a  compact  mass  of  epidermal 
cella  At  the  bottom  of  a  fold  on  the  skin  is  the 
root  of  the  nail,  at  which  growth  takes  place  by 
multiplication  of  cells.  The  nail  is  thus  con¬ 
tinually  pushed  forward  by  the  growth  behind. 
The  bed  on  which  the  nail  rests,  and  from  which 
it  also  receives  additions,  ia  formed  by  numerous 
papillae  of  the  tnie  skin. 

Just  as  in  man  hair  and  nails  are  altered 
epidermal  structures,  so  the  feathers  of  birds, 
and  the  claws  of  animals,  are  formed  from  the 
surface  layers  of  the  skin. 

Funetlons  of  the  skin.  Manifestly  the  skin 
•covers  in  and  protects  the  more  delicate  struc¬ 
tures  that  lie  beneath  it.  This  it  does  by  means 
of  the  horny  and  insensitive  epidermis;  for 
everyone  knows  that  if  an  injury  tears  off  the 
cuticle  the  uncovered  true  skin  is  keenly  sensi¬ 
tive  to  the  slightest  contact  with  any  foreign 
body,  and  to  heat  and  cold.  The  epidermis  also 
protects  from  the  absorption  of  poisons,  for  one 
may  handle  with  impunity,  when  the  skin  ia 
whole,  substances  which,  gaining  access  by  the 
smallest  wound,  might  cause  serious  injury.  ’The 
skin,  however,  ranks  as  an  excretory  organ  of 
importance.  Its  excretion  is  called  sweat,  and 
is  the  product  of  the  sudoriparous  glands.  In 
addition  the  sebaceous  glands  secrete  an  oily 
fluid  useful  for  lubrication. 
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The  sweat  or  perspiration  is  a  colourlesa 
transparent  fluid,  consisting  chieflj  of  water, 
but  ooutaining  a  nnall  qnantitj  of  saline  ma¬ 
terial  and  traces  of  urea,  and  being  of  add  reac¬ 
tion.  In  some  parts  of  the  body,  and  especially 
in  the  arm-pits,  the  glands  secrete  a  substance 
having  a  peculiar  smell.  It  would  seem  also 
that  some  carbonic  acid  gas  passes  off  by  the 
skin,  but  not  more  than  ^th  of  what  escapes 
by  the  lungs.  In  ordinary  circumstances  the 
sweat  passes  off  from  the  skin  as  vapour  as  fast 
as  it  reaches  the  surface.  One  would  readily 
conclude,  therefore,  that  usually  the  skin  is  not 
active.  This  is  not  so.  On  an  average  the  quan¬ 
tity  of  water  that  escapes  from  the  skin  as  va¬ 
pour  is  about  S  Ibe.  daily.  If  strong  exercise  be 
engaged  in,  or  if  the  body  be  exposed  to  great 
external  warmth,  particularly  when  the  external 
air  is  moist,  the  sweat  becomes  more  abundant, 
and,  unable  to  pass  off  quickly  enough,  collects 
on  the  surface  in  drops.  A  distinction  is,  there¬ 
fore,  drawn  between  insensible  perspiration, 
the  perspiration  that  passes  from  the  skin  un¬ 
seen  as  vapour,  and  sensible  perspiration,  the 
sweat  that  collects  on  the  surface.  The  dis¬ 
tinction  is  worth  noticing,  since  water  is  con¬ 
tinually  being  lost  from  the  surface  of  the  body, 
though  at  times  it  is  quite  apparent,  and  at 
other  times  not  so.  A  man's  wei^t  may  be 
re<luced  several  pounds  in  an  hour  by  loss 
through  perspiration  alone.  To  some  extent  this 
may  explain  the  weakening  effect  produced  by 
excessive  sweating  in  the  course  of  some  diseases, 
for  example  the  night-sweats  of  consumption. 

It  is  in  the  coiled  part  of  the  sudoriparous 
gland  that  the  sweat  is  produced.  The  blood 
that  surrounds  the  coil  in  capillary  vessels  is  in 
intimate  connection  with  the  cells  of  the  gland, 
and  it  is  from  the  blood  that  the  cells  separate 
the  materials  that  form  the  perspiration.  It  is 
thus  apparent  that  the  greater  the  quantity  of 
blood  flowing  to  the  skin  the  more  sweat  is 
likely  to  be  formed.  The  blood-vessels  of  the 
akin,  like  the  blood-vessels  of  other  parts  ot  the 
body,  are  under  the  control  of  the  nervous 
system,  by  which  their  width  is  regulated.  If 
the  nervous  control  is  removed  the  blood-veesels 
widen,  more  blood  flows  through  them,  and 
more  raw  material  is  brought  to  the  glands.  In 
other  ways  the  blood-vessels  may  become  more 
fully  charged  with  blood  than  usuaL  External 
warmth  relaxes  the  skin  and  the  vessels;  there 
is  thus  a  determination  of  blood  to  the  skin  and 
increased  perspiration.  On  the  other  band  ex¬ 
ternal  cold  causes  the  skin  and  vessels  to  con¬ 
tract,  diminishes  the  supply  of  blood,  and  lessens 


the  amount  of  sweat.  By  such  a  process  as  this 
the  akin  is  able  to  disdiarge  a  third  function, 
that  of  regulating  the  temperature  of  the 
body. 

The  transition  of  a  liquid  to  the  state  of  va¬ 
pour  is  always  accompanied  by  a  loss  of  heat. 
Heat  is  necessary,  that  is  to  say,  to  convert  a 
liquid  into  a  vapour.  Any  liquid  that  very 
quickly  evaporates  produces^  when  placed  on  the 
akin,  a  marked  sense  of  coldness,  because  the 
heat  necessary  to  transform  the  liquid  into  va¬ 
pour  has  been  drawn  from  the  skin,  and  with¬ 
drawn  quickly.  Even  so,  every  particle  of  sweat 
that  reaches  the  mouth  of  a  sweat  gland  and 
passes  off  into  the  air  carries  with  it  a  certain 
quantity  of  heat  from  the  body,  and  cools  the 
body  by  that  amount.  It  is  this  that  makes 
one  so  readily  feel  chilly  after  excessive  sweat¬ 
ing,  the  evaporation  of  a  large  quantity  of  sweat 
rapidly  cooling  the  surface.  Now,  if  the  atmo¬ 
sphere  be  very  warm,  a  greater  quantity  of 
sweat  will  be  produced,  as  we  have  seen,  and 
its  evaporation  will  tend  to  prevent  the  heat 
of  the  body  rising.  Whereas,  if  the  atmosphere 
is  cold,  much  less  sweat  is  produced,  and  the 
loss  of  heat  from  the  body  is  greatly  lessened, 
and  its  temperature  prevented  from  falling. 
Thus  the  skin  greatly  aids  in  maintaining  an 
average  beat  of  the  body,  and  in  preventing 
rises  and  falls  of  its  temperature  with  every 
variation  of  the  external  atmosphere. 

It  would  seem  also  as  if  the  nervous  system 
bad  some  direct  action  on  the  sweat  glands. 
Fear  or  other  strong  emotion  often  causes  sweat 
to  break  over  the  skin  even  while  the  surface  is 
very  pale  and  the  quantity  of  blood  diminished. 
Cold  sweats  are  frequent  in  the  extreme  de¬ 
pression  that  precedes  some  forms  of  sickness 
or  hunting.  It  is  probable  that  such  outbursts 
of  sweat  are  due  to  some  nervous  influence  ac- 
ccmipanying  the  general  condition  and  acting 
directly  on  the  sweat  glands. 

Many  drugs  influence  the  {»x>ceas  of  sweat¬ 
ing  either  by  increasing  the  amount  or  by  dimin¬ 
ishing  it.  Thus  opium  causes  profuse  sweating, 
while  atropine,  the  active  principle  of  bellsr 
donna,  is  capable  of  completely  arresting  it 

The  reason  for  giving  medicines  to  excite 
sweating  during  the  course  of  some  fevers  is 
plain.  By  promoting  the  activity  of  the  skin  they 
tend  to  reduce  the  heat,  and,  moreover,  by  in¬ 
creasing  the  quantity  of  material  separated  from 
the  blood  they  widen  a  channel  by  which  un¬ 
healthy  stuff  that  may  exist  in  the  blood  and  be 
the  cause  of  the  disturbance  may  be  swept  out 

Some  relationship  exists  between  the  skin 
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and  kidneys.  In  cold  weather,  when  the  skin  is 
less  active,  a  large  quantity  of  water  is  passed 
off  by  the  kidneys,  while  in  warm  weather,  or 
under  circumstances  producing  great  activity 
of  the  skin,  the  quantity  of  water  separated  by 
the  kidneys  is  proportionately  diminished.  This 
is  a  point  of  great  importance.  It  indicates  that, 
when  disease  of  the  kidneys  is  present,  these 
organs  may  be  relieved  to  a  considerable  extent 
and  their  labour  lessened  by  any  means  which 
excite  perspiration. 

If  the  skin  be  covered  over  by  varnish,  so 
that  its  functions  are  completely  arrested,  death 
speedily  results.  The  reason  is  not  known, 
though  many  explanations  of  the  circum¬ 
stance  have  been  offered.  After  varnishing 
the  bodily  beat  falls  very  rapidly,  due,  it  has 
been  said,  to  the  blood-vessels  of  the  skin  be¬ 
coming  very  wide,  permitting  a  large  flow  of 
blood  to  the  surface  and  rapid  cooling  in  con¬ 
sequence.  In  animals  that  have  been  varnished 
death  has  been  delayed  for  a  considerable  time 
by  wrapping  them  in  cotton  wool,  and  thus 
hindering  the  great  loss  of  heat,  or  by  placing 
them  in  some  warm  place  to  maintain  the  tem¬ 
perature.  This,  however,  does  not  seem  to 
explain  all  the  effects  of  varnishing  the  skin. 
Symptoms  of  blood  poisoning  arise,  and  albumen 
appears  in  the  urine,  in  fact  symptoms  similar 
to  those  of  ursemic  poisoning,  which  is  described 
on  p.  296.  The  retention  of  poisonous  matters 
in  the  blood,  owing  to  the  activity  of  the  akin 
being  set  aside,  would  explain  such  symptoms. 
Some  confirmation  of  this  view  is  afforded  by 
the  statement  of  a  German  observer  that  the 
injection  of  filtered  sweat  caused  fever  and 
albumen  in  the  urine. 

Tarring  and  feathering,  the  puuishment  of 
mob-law  in  some  parts  of  America,  have  effects 
similar  to  those  of  varnishing  the  skin,  and 
cause  a  painful  death  after  some  time.  The 
hot  tar,  poured  over  the  body,  so  enters  and 
closes  up  the  pores  of  the  skin,  that  it  is  practi¬ 
cally  an  impossibility  to  remove  it.  The  effort 
to  wash  off  the  tar  by  scrubbing,  &c.,  is  attended 
by  extreme  pain,  because  the  fine  hairs  all  over 
the  body  become  so  embedded  in  the  tar  that 
they  are  pulled  out  in  the  process.  Probably 
the  best  method  to  remove  it  would  be  to  seat 
the  person  in  a  bath  of  turpentine,  if  such  could 
be  obtained,  and  to  rub  only  with  the  hands. 
If,  in  such  a  case,  patches  of  the  skin  could  be 
cleaned  here  and  there,  so  that  their  activity 
could  be  restored,  these  patches  would  suflii- 


ciently  discharge  the  functions  of  the  skin  to 
avert  a  fatal  result.  For  this  purpose  tur¬ 
pentine  or  benzine  would  be  the  best  agent  to 
employ. 

Finally,  the  skin  seems  capable  of  absorbing 
matters  to  which  it  is  freely  exposed,  and  of 
passing  them  onwards  into  the  blood.  Fluids 
in  contact  with  the  skin,  and  solid  substances 
rubbed  into  it,  may  be  absorbed.  Thus  cases 
are  on  record  where  persons  have  gained  weight 
by  exposure  to  a  moist  atmosphere,  or  by  im¬ 
mersion  in  a  bath.  Sailors,  deprived  of  fresh 
water,  have  been  able  to  allay  their  thirst  by 
wearing  their  clothes  soaked  in  salt  water. 
Mercury  and  other  ointments  rubbed  into  the 
akin  are  capable  of  acting  on  the  system,  ap¬ 
parently  because  particles  gain  entrance  to  the 
lymphatics.  The  extent  to  which  absorption 
occurs  through  the  sound  skin,  however,  is  not 
great  Even  where  vigorous  rubbing  is  per¬ 
formed  to  force  the  particles  into  the  mouths  of 
the  glands  the  absorption  is  limited.  But  from 
parts  where  the  scarf-skin  has  been  removed, 
various  substances  may  be  picked  up  and  passed 
rapidly  into  the  blood.  Sometimes,  therefore, 
where  it  is  thought  desirable  to  act  through  the 
skin,  a  small  blister  is  applied,  and  the  substance 
—morphia  powder,  for  example — dusted  over 
the  raw  surface. 

The  part  played  by  the  skin  in  touch  will 
be  considered  in  the  section  on  the  organa  of 
sense  (p.  336). 

These  considerations  as  to  the  functions  of 
the  skin  ought  to  render  it  apparent  that  the 
akin  is  a  very  important  organ  of  the  body.  It 
is  not,  however,  generally  viewed  in  this  light. 
A  t  least  it  very  often  does  not  receive  the  care  and 
attention  which,  as  such,  it  deserves.  It  will  be 
apparent  that  the  minute  openings  of  the  sweat 
glands — the  pores  of  the  akin  as  they  are  called 
— may  be  easily  blocked  by  worn-out  cells  of 
the  cuticle  or  by  materials  depoeited  by  the 
drying  of  the  sweat,  and  that,  to  keep  the  skin 
free  and  active,  constant  cleansing  is  necessary^ 
If  systematic  cleansing  of  the  surface  of  the 
body  is  not  practised,  not  only  will  the  skin  fail 
to  separate  from  the  blood  the  waste  products 
it  ought  to  expel  from  the  body,  but  more  la¬ 
bour  will  be  thrown  on  other  organs,  and  spe¬ 
cially,  as  noted  above,  on  the  kidneys,  to  coun¬ 
teract  its  inefficiency.  Thus  uncleanliness  may 
not  only  cause  disease  in  the  skin,  as  will  be 
seen  in  the  next  part  of  this  section,  but  may 
help  to  excite  disease  in  other  parts. 
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Section  XI.— THE  SKIN,  HAIR  AND  NAILS. 


R— THEIR  DISEASES  AND  INJURIES. 


Eruptions  of  tho  Skin: 

The  pimpU  (papuleX  ve$ici*,  puttuU,  bUb  (boUa),  tuiarcb,  wKmU,  tumour,  and  ttotn  (macule); 
The  exeoriation,  trust,  craek,  and  rear  (cicatrix); 

Deafuamatum. 

Inflammatory  AfTeetlona  of  the  Skin : 

Injlammatory  Blush  (ArytAema)— Erythema  nodotum; 

Rose-rash  (floatolo— Folae  Measles)-, 

NtUUrasR  ( UrHearia) ; 

Erysipelas  (The  Rose—SL  Anthony’s  Firs) : 

Soil  (Furuneulut)  and  Carbunelt  (Anthrax)-, 
enters; 

Herpes— Btrpss  at  the  Lip; 

Shingles  (Herpes  Zoster)-, 

Pemphigus; 

Eesema  (Jfeitl  Tetter)-, 

Psoriasis  (Dry  Tetter); 

Dan^ryf  (Branny  Tetter-^Pityriasis); 

Impetigo  (Pustular  Tetter— Honey  Stab) ; 

Lichen — Strophnlna— Bed  0am  Baab. 

Ovorgrowtha,  New  Qrowths,.and  Hmmorrhagea  of  the  Skin: 

BarboAoes  Leg  (Slephantiasis  Arabum); 

Pith-skin  Disease  (Jehlhyotis); 

Leprosy  (Lepres— Elephantiasis  Oreteorum); 

Lupus; 

Prttklet;  Conu;  Warts;  Boms;  Molet  (Mother's  Mark—Smi); 

Purpura  Hetmorrhagiea  ; 

Canter  and  Epithelioma. 

Itching  Dleeaaea  and  Dlaaaaea  due  to  Insects: 

Itching  (Pruritus) ; 

The  Itch  (Soabies) ; 

Lousmess  (Phthiriaeii-Pedieulotis) ; 

Eruptions  due  to  Pleas,  Rugs,  Qnats,  Mosquitoes: 

Rittgstorm  (Tinea  Tonsurans) ; 

Patus  (Honeycomb  Ringworm) ; 

Pityriasis  Versicolor. 

Affections  of  the  QIands  of  the  Skin : 

Exeessive  secretion  of  sebaesous  glands  (Seborrhtea) ; 

Comedones  (ShUfeoms,  Grub);  Milia;  Went;  Molluseum; 

Exeessive  or  altered  seeretion  of  stwot— SUnklDg  Sweat ; 

MUiaria  (5udam<na>— Prickly  Heat ; 

Acne  (Pace  Pimples)— hens  of  the  Beard ;  Aene  Rotaoea. 

Injuriea  to  the  Skin: 

Wounds;  Bums;  Chilblains  and  Proetbils, 

AfTeetlona  of  the  Hair  and  Nalls: 

Ezeets  of  Hair  (Hirsuties);  Hairy  Mole; 

Baldtteu  (Alopecia)  and  Oreyness  of  Hair  (Canities) ; 

Ir^mmation  of  Hails  (Onychia) ; 

Exeettivs  Growth  Nail— Ingrowing  Kail. 

The  Oare  of  the  Skin,  Hair  and  Nalls. 


The  diseases  of  the  skio  are  numerous,  and 
manj  of  them  are  troublesome.  Its  stiTicture, 
as  indicated  in  the  first  part  of  this  section,  is 
comparatively  complicated.  The  true  skin  itself 
is  supplied  with  blood-vessels  and  nerves,  and 
is  therefore  liable  to  various  forms  of  inflamma¬ 
tory  change  to  which  any  other  structure  rich 


in  vessels  and  nerves  is  exposed.  But  there  are 
also  to  be  taken  into  account  the  sweat  glands 
and  canals  that  are  imbedded  in  and  pass 
through  it,  and  the  appendages  that  belong  to 
it,  in  the  shape  of  hairs  and  nails  with  their  at¬ 
tendant  glands,  all  of  them  liable  in  themselves 
to  various  departures  from  a  healthy  condition. 
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Moreover,  the  skin  ranks  as  a  blood-purifyiug 
organ  in  as  true  a  sense  as  the  lungs  or  the 
kidneys,  though  in  a  less  degree,  and  it  may  thus 
be  not  only  the  seat  of  a  disease  which  affeets  it 
exclusively,  but  may  likewise  be  a  sharer  in  an 
unhealthy  coudition  that  disturbs  more  or  less 
generally  the  rest  of  the  body.  A  disease  of  the 
skin  may  be,  that  is  to  say,  a  mere  local  dis¬ 
turbance,  an  affection  limited  to  the  part  where 
it  is  manifested,  or  it  may  be  the  indication  and 
result  of  a  general  coudition  of  body.  Thus  the 
eruptions,  or  rashes,  that  attend  many  special 
fevers,  such  as  scarlet  fever,  measles,  typhus 
and  typhoid  fever,  &c.,  are  evidently  mere  occur¬ 
rences  in  the  course  of  a  disease  affecting  the 
whole  body.  No  one  would  think  of  treating 
these  eruptions  by  themselves,  for  they  will 
gradually  disappear  as  soon  as  the  constitutional 
disturbance,  in  whose  train  they  come,  has 
passed  away.  But  there  are  other  eruptions, 
as  well  as  affections  of  the  skin  cot  attended  by 
any  rash,  as  truly  produced  by  a  general  disorder, 
not  to  be  got  rid  of  till  the  general  disorder  has 
been  set  tight,  that  are  not  so  readily  traced  to 
their  true  cause.  Here,  however,  an  error  roust 
be  guarded  against.  It  is  a  common  belief  that 
many  akin  diseases  are  peculiarly  the  expression 
of  a  “vice  of  blood,”  which  is  seeking  an  outlet 
in  this  way,  and  that,  if  this  way  of  escape  is 
denied  to  it,  it  will,  in  revenge  as  it  were,  attack 
deeper  and  more  vital  parts.  The  common  con¬ 
clusion,  accordingly,  is  that  the  disease  ought  to 
be  permitted  to  run  riot  through  the  akin,  if  it 
pleases,  lest  attempts  to  cure  it  drive  it  inwards. 
Now  we  have  seen  (p.308)  that  thesk in  is  a  blood- 
purifying  organ,  that  by  means  of  its  glands  it 
separates  from  the  blood  and  casts  out  of  the 
body  certain  impurities.  It  is  also  true  that  in 
fevers,  accompanied  by  rash,  such  as  measles, 
scarlet  fever,  &c.,  the  treatment  consists  in  the 
use  of  warm  baths  or  hot  packs,  and  in  the 
administration  of  medicines  which,  besides  re¬ 
lieving  the  bowels,  “determine  to  the  skin  and 
kidneys,”  as  the  phrase  is,  that  is  stimulate  the 
activity  of  skin  and  kidneys  to  be  more  vigorous 
in  their  work  of  purifying  the  blood,  to  aid  in 
“throwing  off”  the  disease,  or  at  least  in  abat¬ 
ing  its  severity.  As  a  sign  that  this  is  being 
done,  so  far  as  the  skin  is  concerned,  one  is  ac¬ 
customed  to  view  with  satisfaction  a  rapid  and 
full  development  of  the  rash  characteristic  of 
the  disease.  While  this  is  all  true,  it  is  a  totally 
wrong  view  of  the  facts  that  encourages  the 
idea  that  a  cure  of  any  skin  eruption  runs  the 
risk  of  creating  disease  elsewhere.  It  never  is 
•o.  Many  skin  diseases  are  entirely  local,  are 


due,  that  is  to  say,  to  disturbances  limited  to 
the  part  affected,  the  cure  of  which  implies  that 
the  disturbances  have  been  got  rid  of.  In  those 
cases  where  the  skin  eruption  is  only  a  symptom 
of  a  constitutional  disease,  the  cure  of  the  erup¬ 
tion  is  always  to  be  regarded  as  a  sign  that  the 
constitutional  defect  is  being  remedied.  In  all 
cases,  consequently,  skin  diseases  should  be  sub¬ 
mitted  to  treatment;  and  that  treatment  is  the 
best  which  most  rapidly  and  thoroughly  restores 
the  skin  to  its  healthy  condition. 

In  this  section  the  eruptions  of  the  skin  that 
attend  the  acute  fevers  are  not  considered,  but 
are  discussed  in  the  section  on  acute  fevers. 
Apart  from  these  the  various  affections  of  the 
skin  are  reviewed  in  tbis  section,  and  are  classed 
under  different  headinga  Various  classifications 
have  been  proposed  by  different  authorities, 
none  of  which  is  employed  here,  the  arrange¬ 
ment  used  being  dictated  simply  by  convenience. 
Inflammatory  affections  of  the  skin  are  first 
discnseed,  then  growths  and  tumours,  itching 
and  parasitic  diseases,  affections  of  the  sweat 
glands,  affections  of  the  hair  and  sebaceous 
glands,  and  affections  of  the  naUs. 

First,  however,  as  a  great  many  skin  diseases 
are  attended  by  visible  alterations  in  the  sur¬ 
face,  discoloration,  or  elevations  of  the  surface 
in  the  form  of  eruption,  &c.,  and  since  the  nature 
of  such  change  u  some  guide  to  the  character  of 
the  disease,  it  will  be  well  to  explain  the  terms 
employed  to  distinguish  between  various  forma 
of  such  alteration. 

Various  forms  of  Eruption  (Rash).  &o.. 
of  the  Skin. 

The  pimple  or  papule  is  a  solid  elevation 
above  the  level  of  the  skin,  between  a  millet 
seed  and  a  lentil  in  size.  It  apparently  contains 
no  fluid.  It  may  be  of  the  colour  of  the  natural 
skin,  reddish,  bluish,  or  black,  &c.  Pimples  are 
commonly  connected  with  the  glands  of  the 
hair,  due  to  effusion  of  material  prevented  from 
escaping,  or  they  may  be  due  to  inflammatory 
swelling  of  the  papills  of  the  true  skin.  Their 
presence  gives  a  feeling  of  roughness  to  the 
skin,  and  may  occasion  eevere  itching  and 
tingling. 

The  vesicle  is  an  elevation  of  the  upper  homy 
layer  of  the  skin  by  fluid  accumulated  between 
it  and  the  deeper  layers.  It  is  of  the  size  of  a 
pimple,  and  the  fluid  is  clear  or  milky.  The 
thin  covering  may  bunt  and  the  fluid  escape,  or 
it  may  evaporate,  or  the  clear  fluid  may  be¬ 
come  yellow  and  a  pustule  be  formed. 
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A  pustule  is  the  same  as  a  vesicle,  but  instead 
of  clear  fluid  it  contains  yellow  matter — pus.  A 
Yeeicle  becomes  a  pustule  if  the  clear  contents 
of  the  vesicle  alter  their  character  as  they  often 
do. 

A  bleb  or  bulla  is  the  same  as  a  vesicle  ex¬ 
cept  in  size.  They  may  be  as  large  as  walnuts, 
or  even  hen’s  eggs,  or  still  larger.  The  contents 
of  the  bleb  may,  however,  be  pus. 

A  tubercle  is  a  solid  swelling  larger  than 
that  to  which  the  terra  pimple  is  applied,  but  of 
a  similar  kind. 

A  wheal  is  the  term  applied  to  a  raised  por¬ 
tion  of  skin  of  greater  extent  than  thickness. 
It  may  be  of  varying  shades  of  red,  and  is  gen¬ 
erally  flat.  It  is  due  to  swelling  in  the  upper 
layer  of  the  true  skin  itself. 

A  tumour  is  a  solid  swelling,  in  size  between 
a  walnut  and  a  man’s  fist,  situated  in  the  deeper 
layers  of  the  skin. 

Lastly,  there  is  the  stain  or  macule,  or  spot 
caused  by  a  change  in  the  ordinary  colour  of 
the  skin.  Spots  may  be  of  varying  colour, 
white,  red,  blue,  yellow,  brown,  &o.,  and  of  very 
different  sizes.  They  are  not  raised  above  the 
surface.  They  may  be  produced  by  blood  being 
poured  out  in  the  substance  of  the  skin  at  mere 
points  here  and  there  or  in  patches.  The  blood 
spot  passes  through  changes  in  colour,  blue, 
green,  and  yellow,  before  it  disappears. 

These  various  forms  of  eruption  are  not  ne¬ 
cessarily  separate  and  distinct  kinds;  for  the 
pimple  may  become  a  vesicle,  and  the  vesicle 
may  change  to  a  pustule,  and  the  condition  that 
produces  the  pimple  will  give  rise  to  the  tu¬ 
bercle  if  a  larger  extent  of  surface  be  affected. 
Similarly  the  difference  between  a  vesicle  and 
a  bleb  consists  simply  in  the  size  of  the  area 
affected. 

Moreover,  scratching,  rubbing,  &c.,  effect  al¬ 
terations  in  the  appearance  of  the  eruption.  In 
itchy  diseases  frequently  the  original  form  of 
the  eruption  is  not  recognizable  because  of  the 
effects  of  scratching.  The  heads  of  pimples  may 
be  knocked  off  so  that  blood  oozes  in  drops  and 
hardens  on  the  pimple,  changing  its  appear¬ 
ance.  The  skin  covering  vesicles,  pustules,  &c., 
may  be  removed  by  scratching,  and  raw  snr- 
huxs  remain  from  which  clear  fluid,  perhaps 
mixed  with  blood,  oozes.  This  is  called  an  ex¬ 
coriation.  Then  the  fluid  dries  and  leaves  the 
surface  covered  by  a  crust,  which  varies  in 
colour,  according  as  only  clear  serum  has  been 
present,  or  that  fluid  mixed  with  blood  or  yellow 
discharge. 

Cracks  or  fissures  are  apt  to  be  produced  in 


the  skin  as  a  result  of  dryness  or  brittleness. 
The  term  scar  or  cicatrix  is  applied  to  the 
marks  left  after  some  loss  of  substance  in  the 
skin.  The  scar  is  a  lower  form  of  tissue  which 
has  been  produced  to  make  good  the  deficiency 
occasioned  by  the  disease  or  injury.  Thus  in  a 
deep  wound  the  cicatrix  is  due  to  the  new  ma¬ 
terial  formed  between  the  lips  of  the  wound 
to  effect  their  union,  and  the  cicatrix,  that  marks 
the  site  where  an  ulcer  has  been,  is  formed  of 
new  tissue  attempting  to  take  the  place  of  that 
destroyed  by  the  ulcerative  process. 

Scales  are  masses  of  cells  from  the  homy 
layer  of  the  skin  shed  as  a  result  of  some  change 
in  the  deeper  parts  of  the  skin  which  has  de¬ 
prived  them  of  nourishment.  Thns  scales  awe 
copiously  shed  in  chronic  inflammatory  condi¬ 
tions  of  the  skin.  In  scarlet  fever  and  ether 
acute  diseases  parts  of  the  homy  layer  of  the 
skin  may  separate  in  lai^e  masses.  This  sepa¬ 
ration  of  masses  of  cells  of  the  epidermis, 
whether  in  the  form  of  scales  or  in  larger  por¬ 
tions,  is  called  desquamation. 

DISEASES  OF  THE  SKIN. 

Inflammatory  Affections. 

Inflammatory  Blush  (A/yfAsma).  This  is  in 
the  form  of  patches  of  a  dusky  red  colour  caused 
by  increased  flow  of  blood  through  the  vessels 
of  the  part  Sometimes  the  patches  are  slightly 
raised  above  the  level  of  the  skin.  In  the 
simplest  form  the  redness  appears  suddenly  and 
vanishes  suddenly,  and  is  accompanied  fre¬ 
quently  by  some  degree  of  tingling.  It  occurs 
mostly  on  face  and  neck,  arms,  and  trunk.  After 
the  redness  has  passed  fine  scales  are  separated. 
This  is  most  often  due  to  some  digestive  dis¬ 
order.  Another  form  is  caused  by  rubbing  of 
one  surface  of  the  skin  npon  another,  as  seen  in 
children,  and  may  lead  to  chapping  of  the  skin. 
Frequent  bathing  is  all  that  is  necessary  for 
this,  followed  by  careful  drying,  and  perhaps 
the  use  of  glycerine  or  vaseline.  In  oue  kind 
of  erythema  occurring  generally  on  the  backs  of 
the  bands  and  feet,  sometimes  extending  to  the 
arms  and  legs,  and  seldom  to  the  face,  after  the 
diffused  redness  has  passed,  pimples  are  per¬ 
ceived  over  the  affected  patch.  They  fade  in  a 
few  days,  and  are  not  attended  by  any  special 
symptoms.  The  most  serious  form  of  the  disease 
is  Erythema  nodosum  (see  Plate  IV.),  m  which 
dark  red  oval  swellings  from  a  half  to  several 
inches  long,  appear  in  crops  over  the  front  of 
the  lower  limbs  in  particular,  and  other  parts  of 
the  body.  The  patches  are  hot  and  painful,  but 
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not  itchy.  In  a  few  days  the  red  colour  becomes 
livid,  and  then  changes  to  yellow  and  green,  like 
an  ordinary  bruise.  Neumann  states  that  chil¬ 
dren  have  been  brought  to  him  from  schools,  the 
teachers  of  which  were  accused  of  having  beaten 
them,  whilst  really  they  were  suffering  from 
erythema  nodosum.  Loss  of  appetite,  debility, 
feverishness,  headache,  &c.,  precede  and  accom¬ 
pany  the  disorder,  which  chiefly  attacks  young 
persons  and  females.  It  usually  disappears  after 
a  few  weeks.  Some  kinds  of  inflammatory 
blush  are  associated  with  rheumatism. 

Treatment. — All  that  is  chiefly  required  is 
attention  to  the  diet  and  to  the  condition  of  the 
digestive  organa  An  occasional  dose  of  saline 
medicine  (Eno’s  fruit  salt,  citrate  of  magnesia, 
&c.),  or  to  children  fluid  magnesia,  is  useful.  To 
weakly  persons  acid  and  bitter  tonics  may  be 
administered.  In  females  some  irregularity  of 
the  monthly  discharges  may  be  the  cause  of  the 
troubla 

Rose-rash  {RotedLa — FaiUt  Meculu)  is  the 
name  given  to  an  eruption  in  which  red  patches 
appear  on  chest  and  neck,  and  sometimes  on 
face  and  arms.  They  fade  on  pressure,  but 
reappear  on  removing  the  pressure.  Lasting 
only  a  few  days,  they  soon  fade,  and  often 
slight  shedding  of  scales  of  the  skin  follows. 
Before  aiul  during  the  eruption  feverishness, 
headache,  and  disturbances  of  digestion  occur. 
The  aflfection  is  apt  to  be  mistaken  for  measles 
or  scarlet  fever,  but  it  is  not  contagious.  Only 
rest  for  a  day  or  two  is  required  in  the  way  of 

treatment. 

• 

Nettle-rash  (  Urticaria,  from  urtica,  a  nettle). 
In  this  disease  the  eruption  is  characterized  by 
wheals,  which  are  at  first  red  and  spread,  be¬ 
coming  then  white  in  the  centre  (Plate  IV.),  The 
development  of  the  wheals  is  accompanied  by 
itchy  stinging  sensations,  such  as  the  sting  of 
the  nettle  occasions.  Fresh  crops  sometimes 
break  out  at  intervals  on  different  parts  of  the 
body,  though  each  wheal  quickly  fades.  The 
chest  and  back  are  more  commonly  attacked 
than  the  limbs.  The  face  may  be  affected.  For 
weeks  or  months  the  eruption  may  go  on  dis¬ 
appearing  from  one  place  only  to  appear  on  some 
other  part,  although  it  may  last  for  only  a  few 
hours  altogether.  In  some  cases  fever,  shiver¬ 
ing,  headache,  and  vomiting  attend  the  outbreak, 
in  others  these  symptoms  are  absent  Nettle- 
rash  may  be  excited  by  irritation  of  the  skin, 
by  bites  of  fleas,  bugs,  &c.,  by  stings  of  various 
kinds,  or  by  the  application  to  the  skin  of  sub¬ 


stances  like  turpentine.  It  often  arises  from  the 
taking  of  particular  kinds  of  food,  drink,  or 
medicine,  such  as  oysten,  lobsters,  fish,  pork, 
sausages,  cheese,  cucumbers,  mushrooms,  co¬ 
paiba,  turpentine,  &c.  The  presence  of  worms 
in  the  bowels,  and  in  women  irregularities  of 
the  monthly  periods,  pregnancy,  &c.,  occasion  it. 
Often  no  cause  can  be  assigned  for  the  attack. 
It  is  not  coutagioua 

Treatment. — The  bowels  should  at  first  be 
freely  opened  and  thereafter  well  regulated. 
The  diet  should  be  carefully  scrutinized.  It  is 
sometimes  necessary  to  leave  one  thing  out  after 
another  in  order  to  discover  whether  the  diet  is 
causing  the  affection.  Nor  ought  one  to  over¬ 
look  the  fact  that  gnats  or  bugs  may  be  the 
exciting  cause.  All  external  sources  of  irrita¬ 
tion  of  the  skin  should  be  removed,  lineu  or 
cotton  being  worn  next  the  skin.  The  person 
should  be  kept  cool  and  be  lightly  clad.  Cold 
sponging,  and  sponging  with  vinegar  and  water, 
relieve  the  irritation  for  a  time.  It  is  an  affec¬ 
tion,  however,  that  very  often  resists  all  treat¬ 
ment. 

Erysipelas  (St.  Anthony’s  Fire— The  Rose)  is 
an  inflammation  of  the  skin  spread  over  a  con¬ 
siderable  area,  not  in  patches.  In  it  not  only  is 
there  a  temporary  overfulness  of  the  vessels  of 
the  affected  part,  but  material  passes  from  the 
blood-vessels  into  the  substance  of  the  skin.  The 
part  is  not  only,  therefore,  hot  and  red,  but  it  is 
also  swollen,  and  perhaps  brawny.  Usually  it 
begins  witha  feelingof  chilliness,  headache,  fever, 
quick  pulse,  furred  tongue,  and  vomiting.  The 
affected  part  is  painful  and  itchy,  and  becomes 
red  and  shining.  At  first  the  redness  is  bright 
and  disappears  on  pressure  to  return,  but  later 
it  assumes  a  darker  hue.  In  slight  cases  the 
redness  fades  in  a  few  days,  and  the  swelling 
disappears.  It  tends,  moreover,  to  pass  from 
one  part  to  another.  In  more  severe  cases  the 
swelling  may  be  great,  the  colour  becomes  livid, 
and  parts  of  the  skin  feel  “boggy”  to  the  touch, 
j  and  may  die  and  slough  away,  or  abscesses  may 
form.  It  often  attacks  the  face,  extending  from 
one  side  to  the  other,  and  sometimes  involves 
the  whole  head,  causing  subsequent  loss  of  hair. 
In  severe  forms  the  pulse  becomes  rapid  and 
feeble,  breathing  is  hurried,  and  delirium  occurs. 
Low,  muttering  delirium,  tremulousness  of  the 
limbs,  dry  black  tongue,  and  the  passing  of  the 
contents  of  the  bowels  in  bed,  are  bad  signs. 

Erysipelas  is  contagious.  Specially  has  this 
been  observed  in  hospital  wards,  and  particu¬ 
larly  in  tile  surgical  department,  from  its  prone- 
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ness  to  start  from  a  woand.  In  the  wards  of 
lying-iD-boepitals  it  is  a  very  serions  disease, 
spreading  rapidly  and  setting  up  puerperal  fever. 
Petsons  who  are  not  exposed  to  its  influence 
through  a  wound  or  other  raw  surface,  but  who 
live  in  bad  circumstances  as  regards  diet,  fresh 
air,  and  cleanliness,  are  also  predisposed  to  be 
attacked,  and  if  attacked  are  less  able  to  over¬ 
come  the  disease. 

Treatment  should  always  be  regulated  by  a 
physician,  since  the  disease  may  rapidly  assume 
a  dangerous  form.  It  is  directed  mainly  to  sus¬ 
tain  the  general  strength,  and  consists  chiefly  in 
the  administration  of  nourishing  diet,  beef-tea, 
eggs,  milk,  &c.  The  bowels  should  be  regulated. 
The  chief  medicine  employed  is  tincture  of  steel, 
of  which  10  drops  should  be  given  in  water  every 
four  hours.  Stimulants  are  often  necessary. 
Various  applications  to  the  affected  part  have 
been  suggested.  Dry  cotton  wool  to  exclude 
cold  and  irritation  is  perhaps  best.  Of  course 
abscesses  require  opening.  A  patient  who  has 
recovered  from  an  attack  ought  to  exercise  great 
against  its  return. 

Boll  {Furuncultu)  is  an  inflammation  of  a 
small  part  of  the  true  skin,  usually  beginning 
in  the  glands  of  a  hair  sac.  The  inflammatory 
material  poured  out  causes  a  hard  swelling, 
which  is  red,  painful,  and  throbbing.  Matter 
forms  and  appears  at  the  top  of  the  swelling  as 
a  yellow  point  The  matter  bursts  through  and 
continues  to  be  discharged  through  a  minute 
opening  for  some  time.  Through  the  opening 
there  may  be  seen  deep  in  the  part  a  yellow 
centre  or  “core.”  By  the  time  this  is  loosened 
and  discharged,  the  swelling  and  redness  are 
greatly  lessened,  and  the  cavity  fills  up.  When 
all  tenderness  and  swelling  have  passed  away  a 
scar  remains  to  mark  the  spot  In  a  “blind 
boil”  the  process  is  the  same,  but  the  boil  is 
deeper  and  slower  in  reaching  the  surface. 

A  boil  may  be  produced  by  some  irritation 
applied  to  the  part  at  which  it  appears.  Usually, 
however,  it  is  an  indication  of  a  depressed  state 
of  health,  particularly  if  one  occurs  here  and 
another  there  at  intervals,  or  if  crops  of  them 
break  out 

T reatment.  —One  may  be  successful  in  check¬ 
ing  the  development  of  a  boil  in  its  early  stage 
when  it  is  felt  as  a  hard  painful  spot  in  the  akin 
by  the  application  of  some  soothing  substance, 
such  as  a  paint  made  of  equal  parts  of  glycerine 
and  extracts  of  opium  and  belladonna.  When 
the  boil  is  hard  and  stinging  hot  applications 
are  most  soothing.  They  are,  however,  apt  to 


bring  out  pimples  round  the  boil,  which  may 
themselves  develop  into  boils.  To  prevent  this 
it  is  well  to  cover  the  surface  of  the  skin  for 
some  extent  with  adhesive  plaster,  an  opening 
being  cut  in  the  plaster  opposite  the  top  of  the 
boil.  It  often  hastens  cure,  and  aids  in  the  re¬ 
moval  of  pain,  to  have  a  surgeon  freely  open  the 
boil  with  a  lancet.  Besides  such  local  treatment 
the  patient’s  bowels  should  be  relieved  by  seid- 
litz-powder  or  similar  medicine,  and  nourishing 
food,  quinine  and  iron  tonic,  &c.,  should  be  ad¬ 
ministered. 

Carbuncle  {Anthrax)  is  an  inflammation  of 
the  true  akin  and  tissue  beneath  it  akin  to  that 
occurring  in  boils.  It  is  more  extensive  them 
the  latter,  and  instead  of  one  has  several  cores. 
(Considerable  portions  of  the  skin  are  apt  to  be 
destroyed  and  to  separate  as  sloughs.  It  is  as¬ 
sociated  with  a  bad  state  of  general  health, 
from  which  condition  its  danger  arises,  for  it 
may  threaten  life  by  exhaustion.  It  begins  as 
a  painful  bard  swelling,  increasing  in  size,  and 
deepening  in  colour,  situated  most  commonly 
on  the  back  of  the  neck.  The  pain  is  severe 
and  throbbing,  and  fever  is  marked.  In  a  few 
days  several  openings  are  formed  on  the  surface, 
from  which  discharge  escapes,  and  through  the 
openings  yellow  “cores”  are  seen.  The  skin  be¬ 
comes  undermined,  and  the  openings  unite  to 
form  a  large  one,  revealing  an  ashy-grey  slough 
in  the  deeper  parts.  As  this  is  discharged  a 
cavity  is  formed  extending  some  distance  under 
the  skin.  Often  pieces  of  the  skin  die  and  are 
thrown  off,  so  that  a  large  ragged  wound  is 
formed,  from  whose  surface  shreddy  matter  sepa¬ 
rates.  The  exhaustion  is  often  great,  and  ex¬ 
tensive  parts  of  the  akin  are  more  liable  to  die 
because  of  the  general  weakness. 

T reatment  —  Nourishing  and  stimulating 
diet  is  of  the  utmost  consequence.  Quinine  and 
acid  tonics  (see  Puscriptions)  are  to  be  given. 
The  local  treatment  is  similar  to  that  prescribed 
for  boil.  Carbuncle  is  frequently  fatal  from 
exhaustion  or  blood-poisoning,  and  from  the 
first  a  competent  surgeon  should  have  charge  of 
the  case. 

Ulcers  of  the  skin  are  common.  An  ulcer 
implies  that  the  skin  is  broken,  and  that  there 
is  loss  of  substance.  Owing  to  softening  and 
breaking  down  of  the  skin  an  open  sore  exists. 
Various  circumstances  may  encourage  the  for¬ 
mation  of  an  ulcer.  Thus  some  persons  may  be 
in  such  a  depressed  condition  of  health  that  the 
slightest  scratch  or  bruise  wiU  lead  to  breach 
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of  the  surface  and  the  formation  of  an  ulcer. 
Again,  while  the  general  health  may  be  of  a 
fair  average,  some  particular  part  may  be  sub¬ 
ject  to  influences  that  readily  provoke  ulcera¬ 
tion.  Thus  persons  who  suffer  from  enlarged 
(varicose)  veins  are  liable  to  have  ulcers  form¬ 
ing  on  the  legs  on  slight  provocation.  Owing 
to  the  dilated  veins  the  circulation  is  so  sluggish 
that  the  nourishment  of  the  skin  is  impaired, 
and  a  scratch  or  knock  or  bruise  gives  rise  to  a 
sore  difficult  to  heal.  Such  ulcers  occur  often 
in  persons  who  have  to  stand  most  of  the  day, 
lauudressee,  cooks,  &c.,  specially  if  they  are 
stout  of  build;  and  the  ulcers  are-  on  the  legs 
because  these  are  the  lowest  parts,  from  which 
the  return  of  blood  is  most  impeded. 

Ulceration  may  find  its  starting-point  in  a 
cut,  bruise,  or  wound  of  any  kind. 

Ulcers  heal  by  what  is  called  granulation. 
The  broken  surface  is  covered  over  by  minute 
red  elevations  (the  granulations)  or  hillocks 
of  newly-formed  tissue,  which  readily  bleed. 
From  the  surface  fluid  oozes  away,  consisting 
partly  of  a  clear  fluid  (serum)  and  partly  of 
matter  (pus).  By  the  growth  of  the  granula¬ 
tions  the  loss  of  substance  is  gradually  made 
up.  Bound  the  edge  of  the  sore  there  is  a 
slow  encroachment  of  the  upper  layers  of  the 
sound  skin,  so  that  the  extent  of  the  sore 
gradually  diminishes,  and  a  thin  covering  of 
scarf-skin  spreads  over  it.  Ultimately  the 
sore  is  entirely  covered  over,  but  retains  fea¬ 
tures  distinguishing  it  from  normal  skin — its 
thin  coveriug,  not  of  true  skin,  and  its  pale 
transparent  appearance.  In  medical  language 
a  cicatrix  or  scar  remains. 

There  are  various  kinds  of  ulcers.  The  late 
Professor  Syme  of  Edinburgh  classified  them 
as — 1.  Healing  ulcert,  2.  Ulcere  failing  to  heal 
from  excess  of  action,  3.  Ulcers  failing  to  heal 
from  defect  of  action,  and  4.  Ulcers  failing  to 
heal  from  pecvliarity  of  action.  It  is  often  a 
nice  point  for  a  surgeon  to  decide  what  kind  of 
nicer  he  is  dealing  with,  and  what  is  the  appro¬ 
priate  treatment.  The  probability  is  that  an 
unskilled  person,  attempting  to  cure  an  ulcer, 
will  only  aggravate  the  sore.  Here  we  shall 
only  try  to  indicate  what  such  a  person  may  do, 
in  the  absence  of  proper  surgical  advice,  without 
running  such  a  risk. 

1.  The  healthy  ulcer  is  known  by  the  smadl, 
firm,  red  elevations  that  cover  it.  They  are 
sensitive  when  touched  and  readily  bleed.  There 
is  a  slight  discharge  of  healthy  matter.  The 
edges  are  level  with  the  surface,  and  a  thin  blue 
line  indicates  the  advancing  layer  of  skin. 


The  treatment  of  this  kind  of  ulcer  consists 
simply  in  giving  it  fair-play.  Let  the  part  be 
kept  at  rest  and  raised — not  hanging.  Let  the 
part  be  cleaned  by  allowing  pure  tepid  water 
to  flow  over  it  from  above.  Cover  it  with  a 
piece  of  lint  wet  with  clean  water,  and  over  the 
lint  place  oiled  silk,  the  whole  being  retained 
in  position  by  a  well-adjusted  bandage.  The 
person’s  general  health  should  be  maintained. 

2.  The  ulcer  failing  to  heal  from  excess  of 
action  has  red,  swollen,  angry -looking  edges, 
uneven  surface,  and  thin  ofieusive  discharge,  and 

'  there  is  aching  or  throbbing  pain. 

Treatment. — Baise  the  part  affected  and  en¬ 
sure  rest  Let  the  person’s  bowels  be  opened 
by  such  medicine  as  seidlitz-powder,  and  let  at¬ 
tention  be  given  to  the  patient’s  health.  To  the 
ulcer  itself  apply  warm  bread  poultices  to  re¬ 
lieve  the  pain  and  swelling.  If  this  is  not  suf¬ 
ficient,  a  lotion,  made  of  i  ounce  of  solution  of 
acetate  of  lead  and  the  same  quantity  of  gly¬ 
cerine  to  &  or  6  ounces  of  water,  may  be  applied, 
on  lint  covered  with  oiled  silk.  When  the 
irritation  has  passed  the  treatment  for  healthy 
ulcer  is  to  be  adopted.  Irritable  ulcers  in 
full-blooded  people,  who  live  “not  wisely  but 
too  well,”  will  be  greatly  helped  by  the  free  use 
of  seidlitz-powders,  or  mineral  waters  like  Hun- 
yadi  Janos. 

3.  The  ulcers  failing  to  heal  from  defect  of 
action  have  flabby,  large  granulations,  to  which 
the  term  “proud  flesh”  is  applied.  The  dis¬ 
charge  is  thin  and  watery,  and  the  ulcer  is  pain¬ 
less.  In  other  forms  the  surface  is  glazed,  no 
granulations  being  present,  and  the  edges  are 
raised,  hard,  and  irregular. 

T reatment. — Those  exhibiting  “proud  flesh” 
are  best  treated  by  firm  pads  placed  on  the  sur¬ 
face  and  kept  there  by  moderately-firm  ban¬ 
daging.  Under  the  pads  an  astriugent  dressing 
may  be  applied.  For  that  purpose  a  solution  of 
2  grains  of  chloride  of  zinc  in  an  ounce  of 
water  may  be  used,  diluted  if  found  advisable. 
The  same  solution  is  valuable  for  the  glazed 
ulcers.  The  patient  should  have  nourishing 
diet  and  quinine  and  iron  tonics. 

4.  Ulcers  failing  to  heal  from  peculiarity  of 
action  are  of  various  kinds.  They  may  be  due 
to  syphilis,  scurvy,  scrofula,  &c.,  and  as  a  rule 
their  treatment  consists  of  treatment  of  the  con¬ 
stitutional  condition  which  maintains  them, 
which  it  is  the  business  of  a  surgeon  to  detect. 
Belonging  to  this  class  also  are  ulcers  caused  by 
dilated  veins,  occurring  oommonly  on  the  legs. 
Anything  that  supports  the  veins  will  help  the 
ulcer,  notably  a  well-adjusted  elastic  stocking. 
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Ulcers  prevented  from  healing  by  some  con- 
stitational  state  are  often  sloughing  ulcers,  whose 
edges  mindly  break  down,  are  very  irregular 
and  undermined.  It  is  to  be  noted  that  in  the 
simple  suggestions  for  treatment  given  here  no 
mention  is  made  of  the  use  of  blueetone  or 
canstia  These  are  sometimes  used  by  surgeons, 
and  if  used  judiciously  may  often  be  of  great 
value,  but  should  never  be  taken  into  the  hands 
of  auy  one  else. 

It  is  not  to  be  assumed  that  one  or  other  of 
the  methods  noted  will  be  sure  to  heal  any 
ulcer.  Many  ulcers  are  extremely  obstinate 
and  baffle  even  skilful  surgeons.  But  what  it 
is  deaimble  to  insist  on  is  that,  if  people  must 
treat  ulcers  on  themselves  or  others  without 
medical  advice,  such  simple  means  as  are  men* 
tinned  are  the  only  safe  methods.  In  all  cases 
if  after  a  few  days’  trial  the  person  fails  to  pro¬ 
duce  an  improvement  in  the  sore,  he  should 
seek  advice  whenever  possible. 

Herpes  is  the  name  given  to  an  eruption 
characterized  by  groups  of  small  sacs  (vesicles) 
filled  with  a  clear  fluid.  An  itching  or  burning 
sensation  announces  the  approach  of  the  erup¬ 
tion,  and  the  same  sensation  aooompanies  it. 
The  part  of  the  akin  attacked  is  swollen  and  in¬ 
flamed  before  the  vesicles  form.  Two  or  three 
days  after  the  eruption  is  fully  formed  the  clear 
fluid  becomes  turbid,  and  finally  dries  up  into 
a  crust  It  lasts  not  more  than  7  or  8  daya 
The  eruption  may  occur  on  the  lips,  on  the 
lining  membrane  of  the  mouth  and  tonsils,  and 
rarely  the  tongue,  and  on  various  other  parts  of 
the  body.  It  may  occur  on  the  private  parta 
In  all  its  forms  it  is  aoeompauied  by  some 
alight  disturbance  of  general  health,  fever,  head¬ 
ache,  &C. 

Perhaps  the  oommoneet  form  is  that  which 
occurs  on  either  the  upper  or  lower  lip  during 
an  ordinary  cold,  and  called  herpes  labialis, 
herpes  of  the  lip.  It  is  familiarly  known  to 
everyone  as  one  of  the  signs  of  a  cold.  When 
they  occur  on  the  throat  they  form  little  ulcers 
by  the  bursting  of  the  vesicles. 

Another  form  is  apt  to  occur  in  young  people 
at  particular  times  of  the  year  in  the  shape  of 
clusters  of  the  small  blisters  about  the  elbows 
and  knees  and  other  parts. 

Treatment.  —  Painting  the  part  when  the 
tingling  sensation  begins  with  tincture  of  cam¬ 
phor  may  check  the  eruption;  but  once  it  is 
formed  it  should  be  left  alone. 

Shingles  (H^rpu  Zotter)  is  an  eruption  of 


the  same  kind  as  that  just  described.  It  is, 
however,  much  more  extensive,  and  it  attacks 
in  particular  certain  well-defined  parts  of  the 
body.  It  seems  to  have  a  nervous  origin,  for 
it  follows  the  oontse  of  some  particular  nerve. 
Thus  it  is  common  on  one  side  of  the  chest,  from 
the  middle  line  of  the  back  round  to  the  middle 
line  in  front,  but  not  crossing  that  line.  This 
is  the  course  of  one  of  the  nerves  running  be¬ 
tween  the  ribs.  It  may  occur  on  both  sides,  not 
by  extending  itself,  but  because  it  attacks  two 
different  nerves.  This,,  however,  is  rare.  It 
may  occur  over  the  belly  in  the  same  semicir¬ 
cular  way,  also  over  the  cheeks  and  nose,  or 
over  the  forehead  from  the  inner  comer  of  the 
eyelid,  following  the  line  of  one  of  the  sensory 
nerves  of  the  face;  and  in  other  localities. 

It  is  preceded  by  stinging  neuralgic  pains  for 
84  or  48  hours,  then  the  eruption  comes  out  in 
numerous  groups  (Plate  V.)  over  the  inflamed 
skin,  and  is  attended  by  intense  irritation.  The 
eruption  goes  through  the  same  stages  as  already 
noted  of  ordinary  herpe8,and  yellow  crusts  form. 
The  vesicles  attain  their  full  development  in  5  or 
6  days,  and  in  8  or  10  days  usually  the  eruption 
has  disappeared.  Sometimes  successive  crops 
delay  the  duappearanoe.  Often,  especially  in 
the  aged,  the  pain  does  not  cease  with  the  dis- 
appearance,  but  may  continue  for  weeks  and 
months.  It  does  not  recur. 

Treatment. — No  known  treatment  is  of  any 
use  to  check  the  disease.  It  must  be  allowed  to 
run  its  course.  All  that  should  be  d<me  is  to 
diminish  the  irritation  as  much  as  possible  by 
dusting  the  part  with  powder,  and  covering  it 
with  cotton  wool,  held  in  position  by  a  bandage, 
to  prevent  rubbing  with  the  clothes.  Some¬ 
times  the  pain  is  so  great  that  it  is  necessary 
to  give  doses  of  opium  to  relieve  it  and  to  pro¬ 
cure  sleep.  When  the  neuralgic  pain  continues 
quinine,  iron,  and  arsenic  tonics  aro  valuable. 
(See  Prbscbiptioks— Tokics). 

Pemphigus  is  a  disease  of  the  skin  attended 
by  the  formation  of  blebs  (bullae).  These  are 
like  blisters,  larger  than  vesicles,  varying  in  size 
between  a  millet-seed  and  an  apple,  and  are 
filled  with  a  clear  yellowish  or  muddy  fluid.  The 
skin  on  which  they  rest  is  slightly  inflamed. 
They  come  out  in  successive  crops  over  various 
parts  of  the  body,  except  the  head,  palms  of  the 
hands,  and  soles  of  the  feet.  The  fluid  of  the 
blebs  may  be  absorbed,  and  the  skin  over  the 
collapsed  sac  becomes  dry  and  separates,  or  the 
bleb  nuiy  burst  and  leave  an  exposed  surface. 

Acute  cases  of  the  disease  occur  rarely  in 
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adults,  but  not  unfrequently  in  children.  They 
run  their  course  in  three  to  six  weeks  without 
much  constitutional  disturbance  being  produced, 
unless  the  blebs  are  large  aud  in  frequent  crops, 
when  the  itching  becomes  very  severe.  Only 
in  ill-nourished  children,  when  the  eruption  is 
extensive,  need  any  fear  of  the  result  be  enter¬ 
tained. 

Treatment. —Nourishing  and  generous  diet 
is  of  great  importance.  The  principal  medi¬ 
cine  to  give  is  arsenic,  but  so  much  caution  is 
necessary  for  its  administration  that  it  should 
be  left  entirely  in  the  hands  of  a  physician. 
Quinine  and  iron  tonic  may  be  given.  The  skin 
is  to  be  frequently  bathed. 

Eczema  (ifbtst  Tetttr — Running  Scab — see 
Plate  IV.)  in  its  beginning  consLstsof  an  eruption 
of  pimples  or  vesicles  or  pustules  on  inflamed 
and  swollen  skin.  The  vesicles  burst  or  are 
torn  by  scratching,  and  a  red  weeping  surface  is 
produced.  The  gummy  fluid  from  the  tom  sur¬ 
face  may  dry  on  the  inflamed  part  and  crusts 
be  produced.  If  the  crusts  be  removed  the  dull 
red  surface  becomes  dry  and  covered  with  white 
scalea  Thus  the  appearances  presented  by  the 
part  affected  with  eczema  may  vary  with  the 
stage  of  the  affection.  There  is  usually  intense 
itching,  and  the  scratching  that  is  occasioned 
Iwds  to  an  extension  of  the  disease.  The  chronic 
forms  of  eczema  are  the  most  common,  but 
acute  attacks  are  also  frequent.  They  may  last 
not  more  than  a  fortnight,  or  may  return  in 
successive  attacks,  and  finally  pass  into  the 
chronic  type.  A  sense  of  chilhness  along  the 
back  and  feverishness  usually  precede  the  acute 
form;  the  skin  becomes  red  and  swollen,  and 
within  48  hours  the  eruption  appears,  which,  in 
a  week  or  ten  days,  passes  through  the  various 
stages  described.  In  chronic  cases  the  place 
affected  has  often  something  to  do  with  the  ap¬ 
pearances  produced.  In  eczema  of  the  head  the 
oozing  fluid  from  the  inflamed  surface,  mixed 
with  secretion  from  the  glands  of  the  hair, 
readily  forms  matted  crusts  among  the  hair; 
and,  if  the  part  is  not  kept  clean,  the  condition 
may  spread  till  the  whole  scalp  is  affected. 
Moreover,  in  the  offensive  mass  lice,  maggots, 
&c.,  breed.  This  is  common  among  ill-nourished 
unhealthy  children  (is  termed  scald-head  or 
milk-crust),and  may  last  for  years  if  not  treated. 
.When  the  scabs  are  removed  a  red  thickened 
surface  covered  with  scales  is  laid  bare.  The 
disease  easily  extends  to  the  lobes  of  the  ear 
and  into  the  canal  of  the  ear  in  the  form  of  red 
cracked  skin,  weeping  or  scaly,  or  coated  with 


scabs.  The  nostrils  may  be  affected  and  their 
openings  plugged  with  thick  scabs,  the  skin  of 
the  lip  being  red  and  swollen.  Eyelids  and  eye¬ 
brows  are  often  involved  in  the  disease. 

Eczema  also  occurs  on  the  surfaces  of  joints, 
particularly  the  knee-joint,  or  the  surfaces  on 
which  the  limb  moves  when  bending  takes 
place.  Owing  to  the  frequent  movement  pain¬ 
ful  cracks  are  formed,  and  the  skin  is  red, 
thickened,  and  crusted.  A  similar  form  occurs 
on  bands  and  feet.  That  of  the  feet  is  ascribed 
to  the  pressure  of  boots,  and  is  on  the  back  of 
the  font  usually;  that  of  the  bands  is  commonly 
due  to  irritating  substances  among  which  the 
person  works.  Thus  grocer’s  aud  baker’s  hch 
are  forms  of  eczema,  occurring  on  the  hands  and 
arms,  and  set  up  by  working  among  salt,  sugar, 
&C.,  and  by  the  action  of  heat  and  moisture. 
In  eczema  of  the  genitals  itching  is  severe  and 
leads  to  much  scratching  and  tearing.  The  sur¬ 
face  becomes  red  and  thickened,  and  the  affec¬ 
tion  may  extend  downwards  along  the  thigh, 
upwards  towards  the  abdomen,  and  back  to  the 
anus,  where  it  may  lead  to  the  formation  of 
painful  itching  fissures. 

Eczema  may  be  caused  by  the  direct  action 
on  the  skin  of  irritating  agents,  examples  of 
which  have  already  been  given.  Mere  scratch¬ 
ing  will  sometimes  be  sufficient  to  produce  it, 
the  pressure  of  clothes,  &c.  It  also  results, 
however,  from  constitutional  conditions. 

Though  eczema  is  curable,  relapses  are  very 
common. 

Treatment. — Eczema  is  treated  chiefly  by 
applications  to  the  affected  part,  and  not  by 
drugs  administered  internally.  It  is  a  common 
notion,  bnt  quite  a  mistaken  one,  that  the  cure 
of  the  disease,  so  far  as  it  affects  the  skin,  will 
tend  to  "drive  it  inwards”  on  some  more  im¬ 
portant  organ.  No  such  idea  ought  ever  to  be 
permitted  to  stand  in  the  way  of  adopting  ap¬ 
propriate  methods  to  obtain  a  cure.  A  great 
variety  of  preparations  are  adopted,  and  many 
cases  are  very  obstinate.  It  is,  therefore,  neces¬ 
sary  to  have  the  treatment  guided  by  a  surgeon. 
The  following  simple  directions  may,  however, 
be  found  useful.  In  the  stage  of  swelling  and 
heat  cold-water  dressing  will  afford  relief.  After 
the  eruption  has  appeared  dusting  with  finely- 
powdered  starch,  white  oxide  of  zinc  powder, 
or  chalk,  may  be  tried.  Scabs  shonld  be  re¬ 
moved  after  softening  with  oil,  or  bread-aud- 
water  poultice,  or,  perhaps  best  of  all,  poultices 
of  mashed  turnips.  These  latter  are  specially 
valuable  in  eczema  of  the  scalp.  When  the 
scabs  have  all  been  removed  simple  ointments 
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like  raseliae  may  be  applied.  A  very  valuable 
oiutmeut  is  made  of  the  yellow  oxide  of  mer¬ 
cury  (yellow  precipitate)  1  drachm,  oil  of  sweet 
almonds  1  drachm,  lard  6  drachms.  This  oint¬ 
ment  may  be  applied  to  the  eyes  as  well  as  to 
any  other  part.  For  eczema  occurring  on  two 
surfaces  that  rub  ou  one  another  careful  bath¬ 
ing  and  drying,  aud  then  the  application  of 
vaseline  are  sufficient.  In  particular  aU  irritat¬ 
ing  applicationM  are  to  be  avoided.  If  the  per¬ 
son  sutfer  from  depressed  health  it  is  advisable 
to  use  quinine  and  iron  tonics,  and  to  obtain 
change  of  air. 

Psoriasis  vulgaris  {Diffute  Dry  TVrter— see 
Plate  V.)  isachronicdiseaaeoftheskin,in  which 
thick  layers  of  shining  pearly  scales  are  formed 
on  a  reddened  and  thickened  skin.  The  scales 
are  easily  separated  by  the  nails.  There  is  little 
or  no  itching,  and  thus,  in  one  chief  point, 
psoriasis  differs  from  eczema.  Large  portions 
of  the  skin  nmy  be  affected,  or  the  eruption  may 
occur  in  little  heaps,  of  the  size  of  pin  heads, 
which  gradtially  enlarge  till  masses  like  drops 
of  mortar  are  produced,  and  still  enlarging  may 
become  like  coins  in  size.  These  patches  tend  to 
heal  in  the  centre  and  spread  at  the  circumfer¬ 
ence,  circles  and  figures  of  8  being  produced.  As 
the  disease  heals  the  patches  become  less  raised, 
the  scales  being  detached,  and  others  not  being 
formed  with  the  same  rapidity,  and  the  redness 
gradually  fades  till  the  skin  resumes  its  natural 
colour.  The  most  common  places  for  psoriasis 
are  the  backs  of  the  elbows  and  the  front  of  the 
knees.  It  may  also  form  a  ring  round  the  fore¬ 
head  and  eais. 

Psoriasis  may  be  cured,  but  is  always  liable 
t6  return.  It  is  not  contagious,  but  is  distinctly 
transmitted  from  parents  to  children. 

T reatment. — ^The  most  successful  application 
is  made  of  a  powder  called  chiysophanic  acid,  of 
which  15  grains  are  combined  with  1  ounce  of 
lard  or  vaseline.  This  may  be  rubbed  on  the 
part  at  once,  or  after  scales  have  been  removed 
by  the  use  of  soft  soap.  If  it  irritates  too  much 
the  ointment  may  be  weakened  or  discontinued 
for  a  time.  It  stains  clothing  a  deep  colour,  not 
removed  by  ordinary  washing.  Benzole,  how¬ 
ever,  or  a  weak  solution  of  potash  or  chlori¬ 
nated  lime  will  remove  the  stains.  It  is  com¬ 
monly  neoessaiy  to  combine  with  the  ointment 
the  internal  administration  of  arsenic  A  good 
way  of  avoiding  a  mistake  with  the  dose  is  to 
have  the  drug  put  up  in  pill,  each  pill  containing 
2  grains  dried  sulphate  of  iron,  ^th  of  a  grain 
arseniate  of  soda,  and  1  grain  extract  of  gentian. 


One  pill  shonld  be  taken  thrice  daily  after  meale. 
The  pills  should  be  continued  for  a  long  period, 
ihou'd  never  be  etopped  abruptly,  but  when  it  is 
desired  to  cease  taking  them,  the  dose  should  be 
gradually  diminished,  pills  daily,  then  after 
some  days  S  pills  daily,  and  so  on,  till,  after  the 
lapse  of  a  fortnight  or  so,  the  dose  has  been  gra¬ 
dually  reduced  to  nothing.  On  the  whole,  hotcever, 
euch  drugi  thould  not  be  taken  without  the  direc¬ 
tion  and  guidance  of  a  physician;  and  no  one,  of 
course,  would  give  such  a  medicine  to  children 
unless  Ae  correct  dose  were  regulated  by  a  medical 
man. 

Dandruff  {Branny  Tetter — Pityriasis)  is  a 
chronic  disease  of  the  skin,  in  which  a  quantity 
of  fine  scales  is  continually  being  produced  and 
shed.  The  skin  is  sometimes  slightly  red,  and 
there  is  some  amount  of  itching  present.  Any 
part  of  the  skin  may.be  affected,  but  the  scalp 
is  specially  apt  to  be  the  seat  of  the  disease, 
chiefly  in  children  and  old  persons.  It  is  a  very 
chronic  affection.  The  distinguished  German 
authority  on  skin  disease — Hebra — has  shown 
it  to  be  really  due  to  excessive  secretion  of  the 
glands  connected  with  the  hair  follicles — the 
sebaceous  glands  (p.  308). 

T reatment. — A  free  use  of  soap  is  advised  or 
the  use  of  an  alkaline  solution,  such  as  the  car¬ 
bonate  of  potash  (salt  of  tartar)  of  the  strength 
of  60  grains  to  the  half-pint  of  water.  An  oint¬ 
ment  consisting  of  one  part  of  red  precipitate 
ointment  and  three  of  lard  is  useful  for  the 
scalp. 

Impetigo,  Plate  V.  {Pustular  Tetter— Honey 
Sickness — Honey  Scab).  This  is  an  inflamma¬ 
tion  of  the  skin  in  which  a  flattened  eruption 
containing  matter  is  formed.  The  matter  soon 
dries  up  and  leaves  yellow  cmsta  or  scabs.  When 
the  scabs  are  removed  a  raw  surface  is  left. 
Heat  and  itching  are  severe.  It  occurs  on  the 
face  and  head  and  sometimes  on  the  hands.  It 
is  accompanied  by  feverishness  and  sensations 
of  chilliness.  The  dimase  runs  its  course  in 
about  a  fortnight,  but  may  be  prolonged  by  suc¬ 
cessive  crops.  The  matter  of  the  pustules  is 
capable  of  producing  pustules  on  healthy  parts 
by  being  inoculated. 

Treatment. — Remove  the  scabs  by  the  use  of 
oil  and  poultices.  Thereafter  the  ointment  re¬ 
commended  in  theimmediatelypreceding  article, 
with  the  addition  of  20  drops  of  carbolic  add, 
well  mixed,  is  to  be  applied  to  the  affected  parts. 

Lichen  Simplex,  Plate  V.  {Strophulus— Redr 
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gum  Rath).  Lichen  is  characterized  bj  an 
eruption  of  minute  red  pimplee,  which  last 
about  five  or  aU  days,  are  accompanied  by 
much  local  irritation,  itching,  and  tingling,  and 
sometimes  constitutional  disturbance  such  as 
headache  and  feverishness,  and  whose  disap¬ 
pearance  is  followed  by  slight  shedding  of 
scales  of  the  skin.  The  pimples  are  solid, 
that  is  contain  no  fluid,  and  make  the  skin 
feel  very  rough.  The  face  or  arms  are  usually 
affected,  but  other  parts  also.  The  tops  of  the 
pimples  may  be  torn  off  by  scratching,  and  a 
minute  crust  of  blood  may  cover  them,  altering 
the  appearance  of  the  eruption.  The  eruption 
may  be  mistaken  for  measles. 

Strophulus,  Red  Qum,  or  Tooth  Rash, 
appearing  in  infanta,  is  similar  to  the  eruption 
of  lichen,  and  has  been  classed  with  it. 

Treatment. — Mild  opening  medicine  should 
be  given,  to  children  fluid  magnesia.  Tepid 
baths  are  of  great  use  in  allaying  irritation,  and 
should  be  frequently  employed.  All  irritating 
agents  should  be  removed  from  contact  with 
the  skin.  Thus  flannel  should  not  be  worn  next 
the  skin.  Plain  diet,  milk,  &c.,  is  the  most  suit¬ 
able.  Internal  remedies  are  sometimes  neces¬ 
sary,  but  these  should  be  prescribed  by  a  phy¬ 
sician. 

Overgrowths,  New  Growths,  and 
Hsemorrhages. 

Barhadoes  Leg  {Elephantiam  Arahum)  is 
BO  named  from  its  frequent  occurrence  in  Bar- 
badoes.  It  is  common  in  hot  climates — the 
West  Indies,  India,  Arabia,  Egypt,  China,  and 
the  west  coast  of  Africa. 

It  consists  of  an  overgrowth  of  the  skin  and 
connective  tissue,  attended  by  inflammation, 
and  involving  blood-vessels  and  lymphatics. 
The  parts  usually  affected  are  the  legs  or  the 
genital  organs.  The  skin  is  so  greatly  thickened 
and  thrown  into  folds,  and  the  feet  and  toes 
are  so  masked,  when  the  leg  is  affected,  by  the 
enormous  overgrowths,  that  the  appearance  of 
an  elephant’s  leg  is  produced,  hence  the  term 
elephantiasis.  When  the  genital  organs  are 
affected,  tumours  of  great  size  may  be  formed, 
reaching  down  towards  the  knee  or  beyond  it 
Tumours  of  this  kind  weighing  100  pounds 
have  been  removed  by  operation. 

Symptoms. — The  disease  begins  by  attacks 
of  fever  occurring  at  intervals,  like  attacks  of 
intermittent  fever,  and  accompanied  by  inflam¬ 
mation  and  swelling  of  the  affected  part  When 
it  occurs  in  the  genital  organs  these  parts  are 
swollen,  the  pain  is  often  intense,  passing  op 


the  groin,  and  accompanied  by  vomiting  and 
other  signs  of  constitutional  disturbance.  The 
lymphatics  may  become  dilated,  forming  blebs 
from  which  lymph  may  escape.  With  the  re¬ 
curring  attacks  the  overgrowth  of  the  skin 
gradually  occurs,  until  the  great  size  and  remark¬ 
able  appearances  already  noted  are  produced. 
Large  ulcers  are  sometimes  formed  in  the  skin, 
from  which  a  foul  discharge  escapes. 

The  cause  of  the  disease  is  not  understood. 
Some  are  disposed  to  regard  it  as  hereditary, 
while  others  are  disposed  to  regard  it  as  an 
affection  of  lymphatic  vessels.  Large  numbers 
of  a  parasite  (the  JUaria  tanguinu  kominit—ae* 
p.  238)  have  been  found  in  the  blood  of  those 
suffering^  from  it.  Climate,  there  is  no  doubt, 
has  much  to  do  with  it — many  believing  it  to 
be  due  to  malaria — and  the  removal  of  the  per¬ 
son  from  the  place  where  the  disease  prevails, 
if  accomplished  in  the  earliest  stages,  is  one  of 
the  best  means  of  treatment.  Men  are  equally 
liable  to  it  as  women,  but  it  rarely  attacks 
before  puberty. 

Persons  may  suffer  from  elephantiasis  for 
years  without  the  general  health  suffering,  the 
increased  growth  being  arrested,  or  alow  over¬ 
growth  going  on  without  recurrence  of  fever. 
The  progress  of  the  disease  may  thus  be 
slow. 

T reatment. — It  is  sufficient  to  state  here  that 
the  best  thing  is  to  remove  the  patient  from  the 
district  to  some  place  where  the  disease  does 
not  occur.  Europeans  who  contracted  the  ilisease 
in  India  have  recovered  on  retuniing  to  Europe. 
Removal  must,  however,  be  very  early.  The 
tumour  may  be  removed  by  surgical  operation, 
and  this  should  always  be  done  where  it  occurs 
on  the  genitals. 

Fish-skin  Disease  (IchthyotU)  is  an  affec¬ 
tion  in  which  there  is  an  enormous  overgrowth 
of  the  scarf-skin.  The  true  skin  is  also  thick¬ 
ened.  Furrows  are  deepened,  and  thus  the  skin 
is  mapped  out  into  irregular  areas,  and  the  ap¬ 
pearance  of  crocodile’s  hide  produced.  Masses 
of  the  overgrown  cells  may  vary  in  colour,  being 
of  a  pearly  colour,  or  varying  to  brown  and 
black.  The  disease  is  usually  most  marked 
over  elbows  and  knees.  Sometimes  the  only 
inconvenience  produced  by  it  is  slight  itching. 
The  disease  may  be  transmitted  from  parent  to 
child,  and  commonly  becomes  apparent  in  the 
child  at  about  two  years  of  age.  It  is  not  fatal, 
but  does  not  easily  yield  to  treatment,  though 
it  may  be  improved  for  a  time. 

Treatment  consists  in  frequent  warm  baths, 
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and  rubbing  the  skin  with  oil,  soft  soap,  &c., 
to  soften  and  remove  the  scalj  masses. 

Leprosy  {Leproty  of  the  Jews,  Lepra^  Ele- 
phantiasie  Orceeorum).  This  is  the  leprosy  spoken 
of  in  the  Bible,  and  is  to  be  distingnished  from 
Elephantiasis  Arabum — Barbadoes  Leg.  It  was 
At  one  time  prevalent  in  England  and  Scotland, 
but  is  now  extinct  It  flounsbes  in  Norway  and 
Iceland,  the  coasts  of  the  Black  Sea  and  Medi¬ 
terranean,  in  Madagascar,  Mauritius,  Madeira, 
the  Greek  Archipelago,  East  and  West  Indies, 
Palestine, 

It  is  probably  contagious,  though  that  is  not 
certain.  At  anyrate,  it  is  transmitted  from 
parents  to  children,  more  frequently  by  the 
mother  than  the  father.  It  usually  commences 
in  early  adult  life.  It  seems  to  have  arisen  in 
marshy  districts  on  the  banks  of  the  Nile;  and 
it  was  at  its  worst  during  the  Crusades  of  the 
eleventh  and  twelfth  ceutiudee. 

Three  varieties  of  leprosy  are  described.  One 
form  is  spotted  leprosy,  in  which  reddish  cop¬ 
pery  spots  appear  on  the  skin,  and  are  met  with 
on  the  mucous  membrane  of  the  mouth,  throat, 
nostrils,  and  eyes.  They  spread  at  the  margins, 
and  after  a  time  become  paler  at  the  centre, 
smooth,  and  shining.  The  redness  may  disap¬ 
pear  and  leave  a  bronzed  stain  or  an  unnatural 
whiteness.  This  form  may  exist  for  a  long 
time,  appearing  and  disappearing.  The  reap¬ 
pearance  is  frequently  preceded  and  accom¬ 
panied  by  fever,  a  feeling  of  languor,  dulness  of 
spirits,  chilliness,  and  a  general  feeling  of  ill¬ 
ness.  The  second  form  is  a  more  advanced 
stage.  The  patches  are  no  longer  discolora¬ 
tions  of  the  skin,  but  are  raised,  and  form  tu¬ 
bercles,  thickenings  in  the  skin,  varying  in  size 
from  a  small  shot  to  a  nut.  They  appear  spe¬ 
cially  on  the  hands,  arms,  and  feet,  and  on  the 
face.  A  remarkable  alteration  is  produced  in 
the  appearance  by  them.  Along  the  eyebrows 
the  tubercles  produce  a  frowning  look.  The  hair 
of  the  eyebrows  falls  out,  a  thickened  nodulated 
appearance  of  the  whole  face  results  from  tu¬ 
bercles  over  nose,  cheeks,  chin,  and  lips,  so  that 
a  lion-like  ruggedness  is  imparted  to  the  face. 
Hands  and  feet  become  deformed;  abscesses  and 
ulcers  form;  fingers  and  toes  may  be  lost  by 
death  of  the  parts.  Hair  disappears  from  the 
affected  patches,  and  naUs  become  cracked  and 
distorted.  In  the  third  variety  patches  of  skin 
become  insensible,  but  surrounded  by  over-sen¬ 
sitive  regions  of  skin.  Wasting  of  the  skin  sets 
in,  and  wasting  of  muscles  and  bones.  The 
fingers  are  remarkable  for  thinness.  As  a  result 


of  wasting  deformity  and  mutilation  are  pro¬ 
duced.  The  early  stage  of  this  variety  is  char¬ 
acterized  by  the  formation  of  blebs  on  the  skin, 
which  burst  and  leave  behind  inflamed  and 
ulcerated  surfaces.  When  the  ulcers  heal,  white, 
smooth,  depressed  scars,  without  hair  and  d^ 
prived  of  sensitiveness,  remain.  The  various 
kinds  of  the  disease  may  be  seen  on  one  indi- 
viduaL 

Leprosy  is  a  fatal  disease,  though  it  may  be 
slow.  Death  may  arise  from  exhaustion  or  af¬ 
fections  of  lungs  or  bowela  The  tubercular 
form  lasts  on  an  average  eight  or  ten  years,  and 
the  form  attended  by  loss  of  sensation  (the  anees- 
thetic  form)  may  last  for  twenty  years 

Treatment  consists  in  removing  the  person 
from  the  district  where  the  disease  prevails,  in 
strict  cleanliness,  in  attention  to  diet,  &c.  The 
general  health  is  to  be  maintained  by  nourish¬ 
ing  food,  tonics,  exercise,  fresh  air,  &c.  Cod- 
liver  oil,  and  various  other  kinds  of  oil,  have 
been  used,  and  may  be  used,  but  are  of  little 
value,  except  as  they  help  the  general  strength. 

Lupus  {Noli  me  tangere).  The  term  lupiu 
means  a  wolf,  and  has  been  applied  to  this 
disease  because  of  its  destructive  tendency. 

It  consists  in  the  formation  of  little  groups  of 
cells  in  the  substance  of  the  skin.  The  nodules 
thus  produced  may  soften  and  break  down,  so 
that  ulceration  is  produced;  or  the  new  growth 
may,  after  a  time,  disappear;  but  absorption  of 
the  tissue  around  occurs,  and,  owing  to  the  loss 
of  substance,  depressed  white  scars  occur.  In 
the  common  form  (lupus  vulgaris)  dull  red  no¬ 
dules,  resembling  reddish  transparent  jelly,  and 
of  the  size  of  a  pin's  head  or  a  small  shot,  occur 
in  groups  or  scattered  in  the  skin.  They  slowly 
increase  in  size  and  number,  sometimes  forming 
tubercles  by  joining.  They  may  remain  without 
change  for  a  long  time,  and  then  slowly  disap¬ 
pear,  leaving  a  white  scar  lower  than  the  level 
of  the  rest  of  the  akin.  As  the  nodules  disap¬ 
pear  at  one  part,  they  appear  beyond,  and  so 
a  considerable  extent  of  skin  may  be  destroyed. 
They  occur  most  frequently  on  the  face  and 
nose. 

The  nodules  may  ulcerate,  and  lead  in  this 
way  to  great  loss  of  the  skin  and  structures 
beneath  it  As  the  ulcer  slowly  heals  in  the 
centre  it  spreads  round  the  margin  by  formation 
of  new  nodules,  which  in  turn  break  down.  The 
nose  is  often  destroyed  in  this  way. 

Another  form — inflammatory  (lupits  erythe- 
matome) — occurs  upon  the  face  and  head,  ap¬ 
pearing  as  a  red  patch  on  the  nose,  and  later  as 
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red  patches  ou  each  cheek.  Spreading  gradu¬ 
ally  at  the  margin,  the  patches  unite  and  produce 
a butterfly  ”  appearance,  their  centres  becoming 
whitish,  shrunken,  and  flat. 

The  disease  attacks  the  wrists  and  trunk  as 
well  as  the  face,  is  most  common  between  the 
ages  of  two  and  eighteen,  tends  to  disappear 
with  age,  and  is  more  common  in  women  than 
men.  It  is  not  contagioua  It  is  very  tedious 
and  very  difficult  of  treatment. 

T reatment  consists  in  the  admiuistration  of 
nourishing  food,  tonics,  cod-liver  oil,  and  in  the 
use  of  caustics  and  other  means  for  destroying 
the  growth. 

Freckles  are  brown  spots  of  various  degrees 
of  darkness,  which  occur  on  the  skin  of  fair 
people,  particularly  on  the  exposed  parts,  such 
as  face,  neck,  wrists,  and  hands.  The  action  of 
light  brings  them  out,  and  in  summer  they  are 
specially  dark. 

Treatment — The  beet  application  is  a  lotion 
of  bitter  almonds,  made  by  pounding  up  twenty 
bitter  almonds  into  a  paste  with  water,  adding 
water  to  5  ounces,  and  dissolving  in  it  2  grains  of 
bichloride  of  mercury.  This  is  very  poisonous, 
and  ought  so  to  be  labelled.  The  lotion  is  ap¬ 
plied  with  a  soft  sponge  and  allowed  to  dry  on. 

Sunburn  {Tan)  consists  of  irregular  patches 
of  discoloration  produced  by  the  action  of  the 
sun’s  rays.  The  lotion  advised  for  freckles  is 
good  for  it. 

Cloasma,  often  called  fiver  spofe,  formed 
of  patches  of  a  pale  or  brown-yellow,  occurs 
specially  on  the  face,  neck,  and  trunk.  It  is 
common  in  pregnant  women.  The  lotion  of 
bitter  almonds  may  be  used  for  this  as  for 
freckles. 

Moles  {Mother^*  Marks,  Ncevi)  are  spots  or 
patches  which,  in  some  cases,  consist  simply  of 
skin  with  excessive  deposition  of  colouring  mat¬ 
ter,  and  in  others  of  masses  of  dilated  fine  blood¬ 
vessels.  For  the  latter  see  p.  247.  The  former 
kind  U  sometimes  covered  with  long  hairs.  If 
4  is  not  situated  on  an  exposed  part,  the  mole 
should  be  left  alone.  If  it  disfigures  it  may  be 
touched  from  time  to  time  by  glacial  acetic  acid, 
applied  by  a  fine  brush,  care  being  taken  that 
no  acid  comes  in  contact  with  sound  skin.  Even 
should  this  destroy  the  mole,  a  scar  will  always 
remain.  A  surgeon  might  be  able  to  cut  it  out 
so  as  to  leave  less  of  a  mark. 

Warts  are  small  outgrowths  of  skin  with  its 
covering  of  epidermis.  They  are  hard  when 


over  ordinary  skin,  soft  when  on  mucous  mem¬ 
branes,  such  as  that  of  the  lips  and  private 
parts,  or  on  skin  kept  moist.  Glacial  acetic 
acid,  used  as  directed  for  moles,  is  the  beet  ap¬ 
plication.  Sometimes  they  come  out  rapidly 
in  crops,  and  sometimes  suddenly  begin  to  dis¬ 
appear. 

Corns  are  formed  by  excessive  growth  of  the 
oelU  of  the  epidermal  layer  of  the  akin,  excited 
by  overpressure  on  the  part— the  pressure  of  a 
tight  boot,  for  example.  The  pressure  of  the 
accumulated  mass  of  ceUs  causes  wasting  of  the 
skin  beneath  it,  and  thus  the  corn  comes  to  lie 
in  a  sort  of  pit. 

Treatment. — The  feet  should  be  frequently 
bathed  in  warm  water  to  soften  the  corns,  which 
are  then  rubbed  down  with  a  file  or  pumice  stone. 
To  protect  the  part  from  undue  pressure  a  com 
plaster  is  put  on.  It  consists  of  a  soft  circular  or 
oval  pad  of  cotton  fixed  to  adhesive  plaster  on 
one  surface,  and  with  a  hole  in  the  centre.  The 
plaster  is  placed  so  that  the  hole  is  directly  over 
the  com,  and  so  protects  it.  But  prevention  is 
better  than  cure,  and  if  boots  of  a  proper  size 
and  well  fitting  are  always  worn,  corns  will  not 
readily  form.  Soft  corns,  which  occur  between 
the  toes,  are  easily  destroyed  by  the  application 
of  glacial  acetic  acid. 

Horns,  consisting  of  curved  brownish  masses 
of  epidermis,  sometimes  occur  on  the  bead. 
They  should  be  cut  out 

Purpura  Hsemorrhagrloa,  in  which  deep 
red  spots  of  various  sizes  appear  on  the  skin, 
usually  of  the  legs,  is  rather  a  constitutional 
than  a  skin  disease,  and  is  described  on  p.  237. 

Caneor  is  common  in  the  skin  and  mucous 
membranes,  in  the  form  of  epithelioma  or  akin* 
cancer.  This  is  formed  of  an  enormous  in¬ 
crease  of  epitlielial  cells  similar  to  those  of  the 
epidermis,  which  exist  as  hard  nodules  in  the 
skin,slightly  raised  above  the  surface.  In  timean 
ulcer  is  formed,  with  prominent,  irregular,  and 
hard  edges,  with  an  irregular  warty  floor,  and 
discharging  thin  unhealthy  matter.  Its  com¬ 
monest  place  is  ou  the  lip,  and  it  rarely  occura 
under  forty  years  of  age.  It  is  also  met  with  on 
the  face  and  on  the  external  genital  organs.  If 
not  removed  early,  the  disease  spreads  to  lym¬ 
phatic  vessels  and  glands.  Moreover,  the  disease 
spreads  in  all  directions  in  the  immediate  neigh¬ 
bourhood  by  multiplication  of  the  cells,  and  the 
ulcer  spreads  by  breaking  down  of  the  new 
growth. 

In  women  cancer  involving  the  skin  of  the 
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breast  is  common,  specially  between  the  ages  of 
thirty-five  and  fifty-five.  Chimney>sweeper's 
cancer  is  the  epithelial  form  occurring  in  the 
external  genital  organa 

The  proper  treatment  is  removal  by  the  knife; 
and  if  this  is  done  early  and  thoroughly  there 
is  good  hope  of  the  disease  not  returning. 

Itching  Diseases  and  Diseases  due  to 
Parasites. 

Itching  {Pruritus)  is  a  condition  of  per¬ 
verted  sensibility  of  the  skin.  It  is  not  to  be 
regarded  as  a  disease  in  itself,  but  merely  as  a 
symptom  of  a  disease,  and  it  may  accompany 
various  disorders.  Itching  may  be  present  in  a 
very  annoying  degree  without  any  eruption  of 
the  skin  at  all.  But  if  it  is  severe,  and  lasts 
for  any  time,  the  mere  mechanical  injury,  in¬ 
dicted  by  the  nails  of  the  person,  is  likely  to 
produce  considerable  changes  in  the  appearance 
of  the  skin,  in  the  shape  of  scratches,  tender  and 
bleeding  spots  or  patches,  from  which  the  protec¬ 
tive  scarf-skin  has  been  removed,  and  inflamma¬ 
tion  and  thickening  of  the  affected  parts.  If  the 
itching  attends  an  eruption  the  characters  of  the 
eruption  are  considerably  altered  by  the  tearing, 
the  tops  being  scratched  off  pimples,  which  are 
thus  made  to  bleed,  and  then  the  blood  dries 
and  forms  a  red  crust  or  cap  to  the  pimple,  &c. 
The  itching  may  be  confined  to  parts  of  the 
body  or  may  be  spread  more  or  leas  over  the 
whole  body. 

1.  Itching  is  very  often  due  to  the  presence 
of  the  itch  insect  (see  Thx  Itch)  or  the  louse 
(see  Lousiness,  p.  324),  or  to  the  parasite  of 
ringworm  (see  Binoworu,  p.  326). 

2.  It  may  be  caused  by  the  irritation  of  rough 
clothing. 

3.  It  may  arise  because  of  inflammation  of 
the  skin.  Thus  eczema  (p.  318),  lichen  (p.  319), 
and  sometimes  psoriasis  (p.  319)  and  pemphigus 
(p.  317),  are  accompanied  by  itching. 

4.  It  may  be  due  to  constitutional  and  various 
other  diseases.  Thus  an  intense  itching  about 
the  private  parts  is  often  caused  by  diabetes 
(p.  303),  even  in  cases  where  no  other  symptoms 
lead  to  the  suspicion  of  that  disease.  Itching 
about  the  anus  is  frequently  the  result  of  piles. 
In  jaundice  the  retention  of  certain  biliary  con¬ 
stituents  in  the  blood  produces  itching  of  the 
skin.  Irritations  of  the  intestinal  canal,  caused, 
for  example,  by  worms,  irritative  affections  of 
the  womb,  and  affections  of  the  kidney  and 
bladder,  may  lead  to  it  In  old  people  changes 
in  the  skin,  resulting  from  old  age,  may  cause  it. 


6.  Certain  drugs,  such  as  opium  and  copaiba, 
after  being  taken  inwardly,  tend  to  produce  a 
general  itchinesa  of  the  skin. 

Treatment. — As  soon  as  the  cause  has  been 
found  the  remedy  may  be  easy.  Insects  should 
be  destroyed,  disease  of  kidney,  womb,  &c., 
should  be  treated,  irritation  removed  if  possi¬ 
ble,  and  so  probably  the  itching  will  disappear. 
Where  no  cause  can  be  discovered  tonics  (iron 
and  quinine) should  be  given;  the  person  should 
not  wear  flannel  next  his  skin,  and  frequent 
bathing  with  water  in  which  ordinary  soda  is 
dissolved  should  be  resorted  to.  A  lotion  is 
also  recommended  consisting  of  Wright’s  liquor 
carbonis  detergens,  ^  ounce  in  8  ounces  of  water, 
and  1  ounce  of  glycerine.  With  this  the  parts 
should  be  sponged. 

The  Itch  (Scabiss).  This  is  an  itching  disease 
due  to  the  irritation  of  the  itch  insect  (acarus 
scabiei),in  which  theskin  is  inflamed  (Plate  V.) 

The  male  itch  insect  is  represented  in  Fig. 
147.  It  is  just  large  enough  to  be  seen  with  the 
naked  eye,  has  eight  legs, 
and  a  number  of  pro¬ 
jecting  spines  from  its 
under  surface.  The  fe¬ 
male  is  slightly  larger 
than  the  male,  being 
about  s'{(th  to  g^th  of  an 
inch  long,  and  on  the 
ends  of  the  four  front 
legs  it  has  Buckets,  while 
the  hind-legs  end  in  long 
hairs.  In  the  male  two 
of  the  hind-legs  have  suckers.  When  the 
female  is  placed  on  the  skin  it  bores  its  way 
into  the  epidermis,  and,  after  lying  embedded 
for  a  little,  lays  an  egg.  To  make  room  it  bores 
a  little  further  along,  then  lays  another  egg. 
Daily  a  fresh  egg  is  laid,  the  insect  meanwhile 
advancing  and  penetrating  into  the  skin  till  it 
has  bored  a  tunnel,  which  passes  more  deeply 
into  the  skin  the  further  it  is  carried.  With 
the  growth  of  the  skin  and  the  shedding  of  the 
cast-off  cells  of  the  epidermis,  the  tunnel  is 
brought  nearer  to  the  surface,  till  the  first  egg 
is  exposed,  about  the  time  it  is  hatched.  Four¬ 
teen  days  usually  elapse  between  the  laying  and 
batching  of  an  egg.  In  one  tunnel  there  are 
about  fifteen  eggs.  The  young  insect  has  at  firet 
only  six  legs,  two  of  the  hind-legs  being  want¬ 
ing  till  after  it  has  shed  its  first  skin.  The 
young  insects  escape  from  the  burrow  to  the 
surface  of  the  skin.  The  females  meet  males, 
become  impregnated,  and  proceed  themselves  to 
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burrow.  The  adult  female  insect  dies  at  the 
end  of  her  tunnel.  The  male  insects  run  abont 
on  the  surface.  Fig. 

148  represents  a  fe¬ 
male  acarus  at  the 
end  of  its  burrow  and 
a  series  of  eggs  be¬ 
hind  it 

Synfiptoms.  —  The 
disease  usuallj  attacks 
the  webs  between  the 
fingers,  the  front  of 
the  wrists  and  elbows, 
and  the  lower  part  of 
the  belly,  the  nipple 
in  the  female,  the  but¬ 
tocks  and  the  geni- 
tala  The  feet  and 
legs  are  attacked  in 
children.  There  is 
intense  itching,  worse 
at  night,  or  whenever 
the  person  becomes  warm.  The  scratching 
induced,  as  well  as  the  irritation  excited  by  the 
burrowing  of  the  parasites,  leads  to  a  scattered 
inflammation  of  the  skin;  swollen  lines,  pimples 
capped  with  crusts  of  dried  blood,  blisters 
and  pustules  are  formed.  Tlie  chief  thing  to 
be  looked  for  is  the  burrow,  which  is  like  an 
old  pin-scratch.  It  is  irregular  in  shape,  from 
half  a  line  to  3  inches  long,  with  a  whitish 
dotted  appearance,  the  dots  being  the  eggs, 
aud  a  little  mound  at  the  deep  end,  where  the 
adult  acarus  lies.  If  all  the  canal  has  been 
opened  up  it  may  simply  appear  as  a  dirty 
ragged  line. 

Treatment  is  simple  and  effective.  The 
affected  person  should  take  a  hot  bath,  aud 
should  thoroughly  scrub  the  whole  body,  except 
the  head,  with  soap  and  water.  Persons  with 
thick  and  not  very  sensitive  skin  may  use  soft 
soap.  After  the  bath  the  whole  body,  and  espe¬ 
cially  the  parts  where  the  eruption  is,  must  be 
well  anointed  with  sulphur  ointment,  either  the 
simple  or  compound  sulphur  ointment  of  drug¬ 
gists  The  ointment  should  be  well  rubbed  in. 
If  it  is  properly  done,  one  application  is  sufli- 
cient  An  ointment  may  be  made  of  subcar- 
bouate  of  potash  (1  drachm^sulphur  (2  drachma), 
and  lard  (12  drachms).  In  the  morning  after 
the  use  of  the  ointment  a  warm  bath  should  be 
taken.  To  destroy  insects  on  the  person’s  clothes 
they  should  be  steeped  in  boiling  water,  or  ex¬ 
posed  for  some  time  to  sir  at  a  temperature  of 
150°  Fahrenheit,  or  ironed  thoroughly  all  over 
with  hot  irona 


Lousiness  (PhthtrioMu).  Three  kinds  of  lice 
may  be  harboured  on  the  human  body — the 
head-louse  {Pedicului  capitis),  the  body-louse 
{Pedierdus  corporis),  and  the  louse  found  on 
hairy  parts  except  the  bead,  and  specially  on  the 
pubis — the  crab-louse  {Pediadus 
pubis),  each  kind  limiting  itself  to 
its  special  region  of  the  body.  The 
head-louse  is  shown  in  Fig.  149. 

It  has  a  body  of  seven  segments, 
an  oval  bead,  provided  with  feelers 
(antennm),  and  six  legs,  three  on 
each  side,  which  are  hairy, and  ter¬ 
minate  in  clawa  The  head  has 
two  simple  eyes,  and  is  provided 
with  biting  and  sucking  appa- 
ratua  The  animal  is  able  to  bite  into  the  skin 
and  then  to  insert  its  proboscis  into  the  wound 
in  order  to  suck  blood.  The  head-louse  confines 
itself  to  the  scalp,  running  about  amongst  the 
hairs,  where  it  is  capable  of  multiplying  with 
great  rapidity  by  means  of  egga  The  eggs 
(nits)  are  firmly  attached  to  the  hairs  by  means 
of  sheaths,  aud  bom  them  the  young  escape  at 
the  end  of  nine  days,  and  are  fully  developed 
at  the  end  of  eighteen.  The  lice  are  found  in 
greatest  abundance  in  the  back  aud  side  por¬ 
tions  of  the  head.  "A  single  louse  may  lay  fifty 
egga  within  six  days,  which  may  be  hatched  in 
from  three  to  eight  days.  The  ‘young  oues’  are 
capable  of  laying  eggs  themselves  in  another 
eighteen  days  or  three  weeka  A  pregnant 
louse,  therefore,  may  be  the  means  of  bringing 
forth  some  5000  young  ones  in  the  course  of 
eight  weeks”  (Professor  Hebra).  In  women  and 
children,  because  of  their  long  hair,  lice  are 
more  common  than  in  men. 

Very  severe  synnptoms  may  be  produced  by 
the  insects.  Their  biting  irritates  and  wounds 
the  skin.  It  also  renders  the  skin  itchy,  and 
the  person  scratches.  Between  the  two  an  in¬ 
flammation  of  the  skin  is  produced,  an  eczema 
(p.  318).  The  skin  is  tom  with  scratching, 
and  blood  escapes,  which  dries  into  crusts.  An 
emption  of  blisters  of  the  size  of  a  pin’s  head 
or  a  pea  appears.  These  are  tom  aud  weeping, 
aud  the  fluid  dries  up  also  into  crusts.  Beneath 
the  crusts  matter  forms,  and  the  hair  becomes 
matted  together  and  covered  with  nits.  This 
condition  of  things,  if  not  promptly  attended 
to,  spreads,  and  a  foul,  matted  mass  of  scab  and 
entangled  hair  is  produced,  among  which  the 
lice  continue  to  breed.  On  the  neck,  but  les¬ 
sening  from  above  downwards,  scratches,  pus¬ 
tules,  &C.,  also  are  present,  and  tlie  ears  may 
be  affected.  The  glands  of  the  neck  readily 
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become  awollen,  and  often  in  children  swollen 
and  ninning  glanda  in  the  neck  are  due  entirely 
to  the  irritation  of  such  a  condition  of  affairs  in 
the  head  (see  p.  207). 

Treatment. — Hebra  ad  rises  the  following 
treatment.  A  mixture  of  3  ounces  common  pe¬ 
troleum,  ounoee  olive -oil,  and  2j)  drachms 
balsam  of  Peru  is  made,  and  the  hair  treated 
with  it  down  to  the  very  roots  every  hour  for 
a  considerable  number  ol  hours.  The  head  is 
covered  with  a  flannel  ci^.  After  24  or  48  hours, 
when  the  lice  and  their  eggs  will  all  be  de¬ 
stroyed  by  the  petroleum,  the  head  is  to  be  thor¬ 
oughly  washed  with  soap  and  water.  The  oil  not 
only  kills  the  animals,  but  also  loosens  the  scabs, 
and  the  washing  should  remove  them  all.  Matted 
hair  is  to  be  combed  out  by  careful  and  patient 
combing,  beginning  at  theends  of  the  hair.  If  an 
inflamed  condition  of  head  remains  it  slionld  be 
treated  as  directed  for  eczema.  The  nits,  though 
killed,  are  not  removed  by  this  method.  To  re¬ 
move  them  bathe  the  hair  with  vinegar  and 
water.  This  stfftens  their  sheaths.  Afterwards 
they  are  removed  by  flne-toothed  combs. 

In  milder  cases,  where  no  scabs  have  been 
formed  and  where  all  that  is  desired  is  the 
destruction  of  the  lice,  which  are  easily  got  at, 
it  is  sufficient  to  rub  well  into  the  hair  some 
ointment  of  mercury,  such  as  the  blue  ointment, 
or  the  red  precipitate  ointment. 

The  body- louse  or  clothes’  louse  resembles 
the  head-louse,  but  is  laiger  and  more  active.  It 
is  never  met  with  on  the  head  or  hairy  parts. 
It  lives  not  on  the  skin,  but  in  the  folds  of  the 
clothing,  whence  it  only  sallies  out  to  seek  nour¬ 
ishment,  obtained  by  piercing  the  surface  layers 
of  the  skin  and  sucking. 

Symptoms. — The  irritation  of  the  insect’s 
bite  produces  a  red  spot,  in  the  centre  of  which 
is  a  minute  purplish  spedc,  due  to  escape  of 
blood.  Severe  itching  is  occasioned,  and  as  the 
spot  is  slightly  raised  above  the  surface  it  is 
tom  by  the  nails  and  bleeda  Scratches  covered 
with  blood-crasts  are  thus  produced.  Various 
other  kinds  of  eruptions  may  be  caused,  blis¬ 
ters,  pustules,  scabs,  &c.  Where  the  itching 
and  scratching  have  gone  on  for  a  long  time,  the 
constant  redness  of  the  skin  excited  thereby, 
leads  to  a  darkening  of  the  colour,  most  pro¬ 
nounced  on  the  neck,  wrist,  and  buttocka  In 
extreme  cases  boils  and  ulcers  are  produced.  In 
spite  of  such  signs,  supplying  unmistakable  evi¬ 
dence  of  the  presence  of  lice,  if  the  person  be 
stripped  not  a  single  animal  may  be  found  on 
his  body,  because  they  hide  themselves  in  the 
folds  of  the  clothing. 


The  treatment  for  body-louse  consists  in  re¬ 
moving  the  garments  in  which  the  parasites  lie 
hid.  To  kill  them  and  their  eggs  they  should 
be  ironed  with  very  hot  irons,  the  folds  and 
creases  of  the  clothing  being  ironed  over  specially 
tisoe  after  time.  The  sores  on  the  body  should 
be  treated  by  simple  dressings. 

The  crab-louse  (Rg.  160)  or  pubic  louse  is  flat¬ 
ter,  broader,  and  shorter  than  the  other  forms.  It 

lives  chiefly  in  the 
hairy  parts  at  the 
lower  part  of  the  ab¬ 
domen — the  pubic  re¬ 
gion,  but  maybe  found 
on  the  arm-pits,  among 
the  hairs  of  the  breast, 
&C.,  but  never  on  the 
head.  It  grasps  the 
hairs  finnly  with  its 

ns.iM.-Tb*C(mb4eaM,aMn  front  feet,  making  its 
removal  difficult  The 
nits  are  fixed  on  the  hair  quite  close  to  the  skin. 

Symptoms. — Itching  is  less  severe  than  in 
the  case  of  the  head  or  body  louse,  but  a  pimply 
eruption  may  be  induced. 

Treatment  is  commonly  by  blue  ointment  of 
mercury.  It  is,  however,  apt  to  excite  inflam¬ 
mation  of  the  skin,  and  must,  therefore,  be 
cautiously  used. 

Eraptions  produced  by  Fleas,  Bugs,  fte. 

The  common  flea  {Piilex  irritant)  produces 
rose  spots  with  a  purplish  point  in  the  centre. 
When  the  surrounding  redness  fades  the  central 
spot  remains  still  dark,  and  cannot  be  made  to 
disappear  even  momentarily  by  pressure  of  the 
finger.  Within  two  or  three  days  it  passes 
through  the  oltanges  of  colour  common  to  any 
bruise  and  then  disappears.  In  sensitive  skins 
a  kind  of  nettle-rash  may  be  produced. 

Bugs  (Cimex  Itctvlarit)  hide  in  cracks  of 
wood-work,  bed  furniture,  ikc.  They  are  much 
larger  than  fleas  or  lice,  and  are  of  a  rusty 
brown  colour. 

They  cause  intense  itching  and  large  wheals 
by  their  bites,  and  an  eruption  like  nettle-rash 
may  be  In-ought  out,  which  is  well-marked  in  the 
morning,  and  fades  in  the  courae  of  the  day,  to 
be  again  well-marked  next  morning. 

He  harvest-bug  {Laptat  atUumnalit)  embeds 
itself  in  the  skin,  and  produces  a  pimply  erup¬ 
tion,  accompanied  by  itching,  which  increases 
whenever  the  body  grows  warm,  as  after  being 
in  bed  for  some  time  at  night 

T reatment — The  itdiing  in  any  of  these  cases 
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may  be  allayed  by  a  lotion  of  perchloride  of 
mercury,  2  graius  to  the  ounce  of  water.  A 
stronger  lotion  of  the  same  sort  may  be  used  to 
wash  over  cracks  of  wooden  beds,  &c.,  for  the 
destruction  of  the  insects.  Great  care  must  be 
exercised  in  its  use,  for  it  is  very  poisonous. 
The  same  end  may  be  served  by  using  a  mix¬ 
ture  of  3  parts  unpurified  petroleum  to  100 
parts  of  water.  Fumigating  a  house  with  sul¬ 
phur  also  destroys  bugs. 

Ringrworm  {Tinea)  occurs  in  three  varieties 
according  as  it  attacks  the  scalp,  the  beard,  or 
some  other  part  of  the  body.  In  all  cases  it  is 
due  to  the  same  cause,  the  presence  of  a  vege¬ 
table  parasite, consisting  of  minute  round  bodies, 
and  of  thread-like  structures  formed  of  rows  of 
rod -shaped  bodies  of  a  beaded  appearance. 
This  is  the  growing  fungus  and  its  spores.  To 
it  the  name  trichophyton  has  been  applied. 
Wherever  ringworm  occura  this  is  present  be¬ 
tween  the  layers  of  cells  of  the  scarf-skin,  in 
hairs  and  hair  sheatha 

Ringworm  of  the  body  (  Tinea  circinata)  is 
the  name  given  to  the  disease  when  it  occurs  on 
tlie  non-hairy  parts  of  the  body.  It  is  most 
common  on  the  face,  neck,  and  trunk,  and  is 
found  also  on  hands,  arms,  and  wrists.  It  con¬ 
sists  of  small  circular  patches  slightly  raised  and 
of  a  rose  colour,  and  covered  with  small  branny 
scalea  Usually  round  the  margin  is  a  ring  of 
very  small  blisters.  The  spot  is  the  seat  of  a 
tingling  and  itching  sensation.  It  spreads  round 
the  margins,  and  as  it  spreads  heals  in  the 
centre,  so  that  a  large  red  ring  with  a  pale 
centre  is  formed.  When  a  large  ring  has  been 
formed  it  often  becomes  irregular.  The  disease 
may  end  of  itself.  On  the  other  hand  it  may 
spread  and  other  rings  may  form  on  other  parts 
because  of  the  person  scratching  the  diseased 
part,  and  carrying  some  of  the  fungus  under 
finger-nails  to  some  sound  parts. 

Ringworm  of  the  scalp  (T’tnea  (onturane)  be¬ 
gins  by  small  red  patches  like  the  ringworm  of 
the  body  and  spreads  at  the  margins  (Plate  IV.) 
It  involves  the  hairs,  which  become  penetrated 
by  the  fungus,  and  are  dull,  dry,  and  twisted. 
They  are  easily  pulled  out,  and  become  very  brit¬ 
tle,  themselves  breaking  off  near  the  skin  and 
leaving  projecting  discoloured  stumps.  Ths  af¬ 
fected  patch  becomes  covered  with  a  greyish 
white  powder.  Inflammation  may  be  produced 
and  crusts  formed.  The  hairs,  if  pulled  out  and 
examined,  are  easily  seen  to  be  very  much  thick¬ 
ened.  In  advanced  cases  of  the  disease  the  hair 
follicles  may  be  destroyed  and  a  bald  patch  be 


left  when  the  disease  has  disappeared.  Several 
patches  of  the  disease  may  exist  and  by  spread¬ 
ing  unite,  forming  one  large  irregular  patch. 

The  disease  of  the  scsilp  is  commonest  in 
children. 

Ringworm  of  the  beard  {Tinea  eycotie)  has 
similar  appearances — patches,  red  and  circular, 
covered  with  fine  scales,  with  stubbly,  dirty- 
looking  brittle  hairs.  The  hair  follicles  become 
swollen  and  tender,  and  matter  forms  round 
them,  becoming  crusted.  It  may  persist  for 
months  or  years. 

Treatment. — For  ringworm  of  the  body  a 
lotion  of  bichloride  of  mercury  (2  grains  to  the 
ounce  of  water)  is  often  sufficient  to  kill  the 
fungus.  It  can  be  frequently  applied.  If  this 
is  insufficient  glacial  acetic  acid  painted  all 
round  the  spreading  margins  of  the  ring  will 
usually  succeed.  It  may  be  repeated  if  neces¬ 
sary.  In  ringworm  of  the  head  and  beard  the 
hair  of  the  diseased  patches,  and  for  a  little  dis¬ 
tance  beyond,  should  be  cut  short;  crusts  should 
be  removed  by  the  application  of  poultices,  by 
the  use  of  plenty  of  oil,  and  by  frequent  wash¬ 
ing  witli  water  and  soft  soap.  The  lotion  of 
bichloride  of  mercury  should  then  be  applied. 
This  treatment  is  much  more  certain  of  success 
if  all  diseased  hairs  are  removed.  This  is  done 
by  catching  them  one  after  another  by  pincers 
and  pulling  them  ont,  not  one  being  left  be¬ 
hind.  If  the  patches  are  large,  small  bits  may 
be  cleared  of  hair  at  a  time  until,  after  several 
times,  the  whole  patch  has  been  cleared.  The 
lotion  should  be  well  applied  several  times  after 
all  sign  of  the  continued  advance  of  the  disease 
has  disappeared.  It  may  take  months  before 
the  disease  is  finally  got  rid  off.  Meanwhile,  if 
the  person  is  not  in  vigorous  health  cod-liver 
oil,  tonics,  and  good  food  should  be  adminis¬ 
tered,  and  strict  cleanliness  practised. 

Honeycomb  or  Crusted  Rlnffworm  {Tinea 
Favoea—Favue)  is  figured  in  Plate  IV.  It  is 
caused  by  a  fungus  resembling  that  of  ordinary 
ringworm.  To  it  the  name  achorion  Schon* 
leinii  has  been  given.  Itattacks  the  scalp.  Small 
itchy  red  patches  appear  first,  then  minute  yel¬ 
low  specks,  which  gradually  become  larger  till 
they  attain  some  considerable  size— some  may 
even  become  as  large  as  |  inch  in  diameter. 
They  form  yellow  crusts,  depressed  in  the  centre 
so  as  to  be  cup-shaped,  through  which  a  hair 
passes.  There  is  itching  of  the  parts;  the  hairs 
become  dull,  dry,  and  ash-grey,  and  they  are 
brittle.  In  the  end  they  may  be  destroyed  and 
fall  out.  When  the  crusts  are  removed  pits  are 


BUn.  Bair.  XtUa] 


SHILFCORNa 


327 


left  in  the  skin,  which,  however,  soon  fill  up. 
The  cruata  have  a  disagreeable  mousj  odour. 
The  disease  may  last  for  years.  It  is  contagions, 
and  haa  been  known  to  be  transmitted  from 
mice  affected  by  it  to  the  cat  which  caught 
them,  aud  from  the  cat  to  children,  whose  pet 
it  waa. 

T reatment. — It  is  necessary  that  the  diseased 
hairs  should  be  pulled  out  from  the  root  For¬ 
ceps  are  required,  and  the  difficulty  in  removing 
the  hairs  is  due  to  their  brittlenesa  and  tendency 
to  break  off  short  It  may  take  many  weeks 
before  the  removal  of  hairs  in  this  way  can  be 
stopped  without  risk  of  the  disease  recurring. 
During  the  removal  of  the  hairs  the  perchloride 
of  mercury  lotion  (2  grains  to  the  ounce  of  water) 
should  be  i^ubbed  into  the  part  to  destroy  the 
fungus.  Nourishing  food  and  tonics  should  be 
given. 

Pityriasis  versicolor  is  a  disease  of  the 
skin,  occurring  in  patches  of  a  peculiar  brownish 
colour,  and  due  to  a  vegetable  parasite  called 
the  microsporon  furfur.  It  begins  in  small 
spots  about  the  size  of  a  pin’s  head.  They  ex¬ 
tend  and  unite,  large  irregular  patches  of  the 
discoloration  being  produced.  Itching  is  not 
great,  and,  on  scratching,  yellowish  scales  come 
from  the  patch.  Children  are  seldom  attacked. 
Persons  who  perspire  freely  and  are  not  suffi¬ 
ciently  cleanly,  who  do  not  use  frequent  bath¬ 
ing,  may  have  it  for  years.  It  occurs  chiefly  on 
the  chest  and  abdomen. 

Treatment. — The  affected  parts  should  be 
scrubbed  night  and  morning  with  soft  soap  and 
water,  and,  after  drying,  the  skin  should  be  well 
rubbed  with  the  mercury  lotion  advised  for 
ringworm. 

AfTectlons  of  the  Olands  of  the  Skin. 

Excessive  Secretion  of  the  Sebaceous 
Olands  {Seborrhcea).  The  sebaceous  glands 
separate  an  oily  fluid  which  keeps  the  skin  moist 
and  soft.  This  is  produced  in  excessive  quan¬ 
tity  in  the  disease  named.  It  occurs  specially  in 
young  people  between  fifteen  and  twenty-five, 
on  the  cheeks,  nose,  and  forehead.  The  skin  has 
a  greasy  appearance,  and  minute  drops  of  oil 
may  be  seen  standing  upon  it.  The  face  of  a 
person  affected  seldom  appears  clean,  because 
dust,  &c.,  so  readily  adheres  to  the  greasy  sur¬ 
face.  In  old-standing  cases  the  sehum  forms 
flakes  or  crusts  upon  the  skin  of  a  pale  yellow, 
brown,  or  greyish  colour.  When  this  occurs  on 
the  head  the  hair  becomes  matted  together. 


This  may  be  seen  in  children.  The  affection 
occurs  also  on  the  genital  organs  of  both  sexes. 

In  another  form  scales  of  dry  secretion  of  a 
dirty  white  or  pale  yellow  colour  adhere  to  the 
surface  of  the  skin,  or  the  sebum  assumes  the 
appearance  of  branny  scales,  forming  a  fine 
mealy  powder.  This  often  forms  on  the  scalp, 
and  if  allowed  to  accumulate  forms  scurf.  In 
the  disease  the  hair  is  affected  and  readily 
falls  off,  so  that  scurf  and  hair  are  coutinuaUy 
falling  from  the  head. 

Treatment. — Thorough  cleanliness  is  neces¬ 
sary.  In  the  oily  form  on  the  face  frequent 
washing  with  soap  and  water,  and  rubbing  with 
towels,  is  the  best  treatment.  Before  the  soap 
and  water,  oil  may  be  rubbed  over  the  parts  to 
soften  and  bring  away  plugs  of  sebum  in  the 
mouths  of  the  glanda  If  crusts  have  formed 
they  should  be  softened  and  removed  by  rubbing 
with  oil  and  then  soap  and  water.  An  ointment 
of  oxide  of  zinc  may  then  be  applied.  Tonic 
treatment  may  also  be  needed. 

Comedones  (Orub,  Shilfcorn)  is  the  term  ap¬ 
plied  to  plugs  of  sebum  that  block  the  mouths  of 
thehairfoUiclesand  glands.  They  appear  as  small 
dark  points,  and  when  pressure  is  applied  by 
the  finger-nails  a  little  worm-like  body  with  a 
black  head  is  squeezed  out.  This  is  simply  ac¬ 
cumulated  secretion,  the  exposed  end  being 
blackened  by  dirt  A  parasite  has  also  been 
found  among  the  secretion — the  acarus  follicu- 
lorum,  which,  however,  does  not  seem  to  give 
rise  to  any  symptoms. 

Comedones  vary  in  size,  and,  if  numerous, 
their  black  points  are  very  unsightly.  They 
are  found  most  commonly  on  the  face,  back, 
and  chest 

T  reatment.  —  The  accumulated  mateiial 
should  be  squeezed  out  by  the  finger-nails. 
Frequent  washing  with  soap  and  water,  fol¬ 
lowed  by  brisk  rubbing,  should  be  adopted  to 
prevent  their  recurrence.  Previous  anointing 
with  oil  is  an  aid  to  the  removal  of  the  retained 
material. 

Milla  are  small,  white,  round  bodies  lying 
beneath  the  scarf-skin,  most  commonly  on  the 
eyelids  and  cheeks.  They  are  formed  of  se¬ 
baceous  glands  which  have  become  filled  with 
their  secretion  and  unable  to  expel  it. 

T reatment. — A  sharp  needle  readily  slits  up 
the  cuticle  covering  the  little  body  which  slight 
pressure  then  turns  out. 

Wens  are  tumours  formed  like  milia,  but 
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macb  larger  in  size.  They  may  attain  the  size 
of  a  nut  or  orange,  and  are  common  on  the  head 
and  face.  They  are  enormously  distended  sacs 
of  the  hair  and  hair-gland,  containing  accumu¬ 
lated  sebum  which  may  have  undergone  alter¬ 
ation. 

The  treatment  is  usually  to  dissect  them  out 
entire,  or  to  open  them  out  and  clear  out  the 
contents.  The  operation,  if  the  wen  be  on  the 
scalp,  is  not  unattended  with  risk.  Erysipelas 
may  arise;  and  great  care  is  exercised  by  sur¬ 
geons  in  operation.  The  rule  is,  indeed,  that 
the  wen  is  not  disturbed,  unless  it  is  a  source  of 
annoyance. 

MoUuscum  Contaglosum  is  a  disease  of  the 
skin  caused  by  blocking  of  the  sebaceous  glands. 
Tumours,  similar  to  wens,  are  produced.  They 
are  filled  with  a  milky  fluid  which  is  said  to  be 
capable  of  communicating  the  disease.  They 
occur  singly  or  in  groups  on  the  face,  eyelids, 
chest,  arms,  and  breasts  of  women.  They  are 
not  painful.  At  the  top  of  the  tumour  is  a 
minute  opening,  through  which  frequently  the 
contents  of  the  sac  may  be  squeezed. 

Treatment. — The  tumoun  are  emptied  by 
squeezing,  after  which  the  walls  shrink  so  as  to 
become  flat,  or  they  may  be  opened — of  course 
only  by  a  surgeon. 

Excessive  Secretion  of  the  Sweat  Olands, 
producing  excess  of  perspiration,  may  occur  over 
the  whole  body,  as  in  exhausting  diseases,  and  in 
weakened  conditions  of  body  after  some  illness, 
or  it  may  be  limited  to  parts — the  arm-pit,hand8, 
or  feet.  Parts  thus  affected  often  become  very 
tender  and  painful,  and  a  local  eczema  (p.  318) 
may  be  produced.  In  the  case  of  the  feet, 
the  smell  is  very  objectionable,  and  the  term 
stinking  foot-sweat  has  been  applied. 

Treatment. — The  parts  should  be  frequently 
washed  with  yellow  soap  and  water.  Into  the 
part  should  be  rubbed  several  times  a  day  some 
of  a  solution  made  by  dissolving  flO  grains  of 
tannic  acid  in  6  ounces  of  spirit.  The  akin  should 
not  be  wiped  after  the  application.  Into  the 
stockings  of  persons  with  sweaty  feet  some 
powdery  material  should  be  dusted — starch, 
lycopodium,  or  even  common  flour. 

Sudamlna  (Miliaria)  are  mnall  round  blis¬ 
ters  of  the  size  of  millet  seeds,  containing  at 
first  clear  fluid,  which,  after  twelve  or  twenty- 
four  hours,  becomes  milky.  The  blisters  appear 
like  little  pearls  scattered  about  the  skin.  They 
last  three  or  four  days,  then  dry  up,  and  thin 
scabs  are  thrown  ofi.  The  fluid  they  contain  is 


sweat, and  they  are  produced  by  excessive  sweat¬ 
ing.  A  pricking  sensation  is  experienced  in  the 
skin  when  the  blisters  are  being  developed.  To 
this  affection  the  term  prickly  heat  or  summer 
rash  is  applied  by  some.  It  attacks  in  hot  cli¬ 
mates;  and  the  troubleeome  prickly  sensation 
prevents  sleep  during  the  night. 

T reatment. —  Warm  baths  should  not  bs  used. 
The  skin  should  be  kept  cool  and  dry,  and  the 
excessive  sweating  avoided  if  possible.  Over 
the  skin  some  fine  powder,  starch,  &C.,  may  be 
dusted  to  allay  the  irritation. 

Aene  (Face  Pimples — Stonepocks)  is  a  chronie 
inflammation  of  the  hair  sacs  and  of  their  at¬ 
tendant  sebaceous  j^nds.  It  appears  as  small 
red  pimples  chiefly  on  the  face,  chest,  and  back 
of  young  persona  They  often  arise  after  the 
mouths  of  the  glands  have  been  blocked  by 
plugs  of  sebaceous  matter — comedones,which  the 
pimples  surround.  Sometimes  the  inflammation 
passes  deeply  into  the  skin,  and  the  pimples 
extend  inward,  as  little  nodulea  Often  matter 
is  formed  which  appears  on  the  surface  of  the 
pimpla  When  the  matter  has  been  discharged 
the  nodule  may  disappear,  but  a  scar  is  left  to 
mark  its  former  place.  An  acne  pustule  may 
be  so  large  as  to  resemble  a  boil.  The  affection 
usually  declines  after  the  twenty-fifth  year  of  age 
or  so.  An  eruption  of  acne  pimples  may  ^ 
produced  in  some  people  by  the  taking  of  iodine 
as  medicine,  or  by  the  application  to  the  skin 
of  some  preparation  of  tar.  Workmen  who  have 
to  work  with  tar  or  some  of  its  products  are 
liable  to  exhibit  such  an  effect. 

Treatment. — Frequent  rubbing  with  soap 
and  water  is  recommended  as  one  of  the  most 
efficacious  means  of  treatment,  because  it  softens 
the  scarf-skin  and  removes  some  of  its  layeis, 
and  with  them  plugs  blocking  tlie  sebaceous 
glands,  the  cause  of  the  affection.  When  the 
back  and  chest  are  badly  affected,  hot  baths 
greatly  aid  the  treatment  A  lotion  of  bichlor¬ 
ide  of  mercury,  one  half-grain  to  1  ounce  of  water, 
and  glycerine,  is  also  valuable.  The  treatment 
must  be  steadily  persevered  in  for  a  consider¬ 
able  time ;  comedones  (p.  327)  should  be  removed 
by  pressure,  and  matter  should  always  be  let 
out. 

Acne  Sycosis  is  a  form  of  the  affection  at¬ 
tacking  hairypart8,specially  the  beard.  Through 
each  of  the  pimples  or  pustules  a  hair  is  seen  to 
pass.  The  pimples  may  come  out  in  crops  so 
close  together,  that  patches  of  inflamed,  thick¬ 
ened  skin  are  formed,  and  separate  pimples  not 
noticed.  The  matter  produced  may,  in  such 
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cum,  form  crosta,  pierced  also  by  bain.  The 
hairB  are  looeeaed  and  fall  out,  and  when  the 
part  heals  depressed  scan  are  left,  on  which 
hair  does  not  again  grow. 

Treatment — The  hairs  over  the  diseased 
part  shoakl  be  cut  short  Warm  poultices 
should  be  applied,  and  afterwards  oil  rubbed 
on  to  remove  crusts.  Thereafter  the  part  should 
daily  be  gone  over  by  a  surgeon,  and  hain  from 
all  affected  parts  pulled  out  with  forceps.  After 
each  such  procedure  white  anc  ointment,  or 
chrisma  sulphur,  should  be  rubbed  in.  Hebra 
strongly  adrises  daily  shaving,  not  only  to 
aid  in  curing  the  disease,  but  to  prevent  its 
return. 

Acne  Rosacea  (Ontta  Roma)  is  an  affection 
which  appeals  on  the  ^>eciallythe  nose, 
forehead,  cheeks,  and  chin,  and  is  characterized 
by  an  intense  reddening  of  the  skin,  without 
swelling.  The  redness  is  due  to  overfulness  of 
the  blood-vessels.  They  can  be  partially  emptied 
by  firm  pressure  with  thS  finger,  so  that  the 
redness  disappeare  from  the  pressed  part,  but 
it  returns  on  removal  of  the  finger.  The  person 
experiences  a  sensation  of  warmth  over  the 
affected  part,  especially  after  a  meal  or  in  the 
evening.  One  form  is  confined  to  the  nose,  in 
which  the  lines  of  overfull  vessels  are  readily 
seen,  and  the  nose  is  shiny  by  increased  fatty 
substance  from  the  glauds.  But  it  may  extend 
from  the  nose  to  the  cheeks,  forehead,  and  chin. 
The  affected  akin  becomes  thickened;  and  the 
nose  is  often  considerably  enlarged.  Persona 
who  indulge  in  alcohol  to  excess  are  liable  to  it. 
All  kinds  of  stimulants,  taken  inwardly,  in¬ 
crease  the  feeling  of  heat  and  the  congestion  of 
the  part.  When  the  disease  has  lasted  for  a 
long  time  nodules  form  on  the  skin,  producing 
additional  disfigurement 

The  disease  is  most  common  in  men  after  the 
fortieth  year  of  life,  and  in  women  about  the 
period  of  the  change  of  life. 

T reatment. — All  irregularities  of  habits,  Ac., 
should  be  corrected  if  possible.  The  patient 
should  live  plainly  and  temperately,  avoiding 
beer,  wine,  Ac.  Disorders  of  function  ought  to 
be  attended  to.  The  part  should  be  well  washed 
with  soap  and  water,  and  then  a  sulphur  oint¬ 
ment  well  rubbed  into  it  at  bed-time — the 
chrisma  sulphur  should  be  used,  if  obtainable. 
After  several  such  applications,  a  few  days 
should  be  allowed  to  elapse  before  repeating 
the  process,  since,  at  first,  additional  redness  and 
removal  of  the  skin  is  likely  to  result.  Other 
methods  might  be  adopted  by  a  physician. 


INJURIES  TO  THE  SKIN, 

Wounds,  Bnnis,  ChllbUtins.  Frostbite,  Ae. 

(See  Accidimts  aitd  Ehbroxncibb.) 

AFFECTIONS  OF  THE  HAIR  AND  NAILS. 

Excess  of  Hair  (ffimt/Ms).— Hair  may  grow 
in  excess  over  lai^ge  surftuses  or  over  small  areas, 
as  a  hairy  mole,  sometimes  producing  disfigure¬ 
ment.  The  hairs  may  be  palled  out  if  they  are 
few,  <»■  may  be  destroyed  by  various  applica¬ 
tions,  called  depilatories^  if  they  are  many.  They 
should  not  be  applied  without  advice,  as  they 
may  give  rise  to  troublesome  ulceration. 

Baldness  (A  fe^ta).— Baldness  results  as  one 
of  the  changes  belonging  to  old  age,  due  to 
wasting  of  ^e  skin,  hair  sacs,  Ac.  It  may 
occur  as  a  result  of  some  acute  disease,  or  at  an 
unusually  early  age  without  any  such  cause.  In 
both  the  latter  cases  it  is  undoubtedly  due  to 
defective  nourishment  of  the  hair,  owing  to 
lessened  circulation  of  the  blood  in  the  scalp. 

T reatment  for  preventing  loss  of  hair,  or  for 
loss  resulting  from  fever,  consists  in  means  that 
will  quicken  the  circulation  in  the  scalp,  such 
as  washing  the  head  every  morning  in  cold 
water,  then  drying  with  a  rough  towel  by  vigor¬ 
ous  rubbing,  and  brushing  with  a  hard  brush 
till  the  scalp  becomes  red.  A  stimulating  lotion 
should  then  be  well  rubbed  in  for  several  min¬ 
utes.  Wilson’s  lotion  is  made  of  sweet-almond 
oil,  1  ounce,  strong  liquor  ammonia,  1  ounce, 
spirits  of  rosemary,  4  ounces;  water,  2  ounces. 
At  the  same  time  generous  diet,  tonics,  Ac.,  nuty 
aid  the  restorative  process. 

One  form  of  baldness,  called  alopecia  areata, 
occurs  suddenly  in  roundish  patches.  Probably 
the  patches  have  existed  for  some  time  before 
they  are  noticed.  They  are  smooth  and  white. 
Besides  occurring  on  the  head,  they  may  be  on 
eyebrows,  cheeks,  or  other  hairy  parts.  They 
tend  to  spread.  When  hair  grows  again  on  the 
patches  it  is  fine,  downy,  and  white,  and  it  may 
remain  white  always,  or  at  least  for  a  long  time. 
The  loss  of  hair  has  been  supposed  by  some  to 
be  due  to  a  parasite.  (See  Plate  IV.) 

Treatment. — The  spread  of  the  disease  can 
be  arrested  by  painting  the  part  with  blistering 
fluid.  This  may  be  repeated  every  two  or  three 
weeks.  Frequent  brushiug  with  hard  brushes, 
the  use  of  electricity  applied  by  a  wire  brush, 
and  various  other  methods,  are  also  advised. 

Oreyness  of  hair  {Canitiu)  occurs  usually 
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as  a  change  of  old  age,  but  it  may  also  occur 
in  early  life,  and  eib  a  result  of  mental  anxiety, 
shock,  &C.  The  colour  of  hair  is  due  to  colour¬ 
ing  matter  developed  from  the  papillee  from 
which  the  hair  grows  (p.  308).  Any  change  of 
colour  must  begin  at  the  papillsa,  that  is,  at  the 
end  of  the  hair  buried  in  the  skin.  As  the  hair 
grows  the  grey  part  advances,  until  hairs  for¬ 
merly  coloured  at  length  appear  grey  or  white 
throughout  their  length.  It  takes,  therefore,  in 
all  cases  weeks,  or  at  least  days,  before  the 
change  could  be  detected.  There  is  no  remedy 
for  greyness  of  hair,  except  the  use  of  dyes. 

Inflammation  of  Nails  (Onychia)  may  be 
produced  by  injury,  pressure,  &c.,  and  some¬ 
times  occurs  because  of  bad  general  health. 
Redness  and  swelling  occur  round  the  nail,  and 
the  bed  of  the  nail  is  deep  red.  A  feeling  of 
heat  and  throbbing  and  pain  on  pressure  are  ex- 
perieiice<l.  Matter  forms;  discharge  oozes  from 
the  fold  of  the  skin  at  the  root;  the  nail  be¬ 
comes  loose,  and  there  is  a  raw  tender  surface 
beneath  it.  After  the  old  nail  has  been  shed, 
the  new  one  grows  slowly  and  the  wound  heals 
painfully. 

“  Ingrowing  toe-nail”  produces  similar  symp¬ 
toms,  limited  to  the  part  pressed  on  by  the 
nail. 

Treatment. — Warm  poulticing  will  frequent¬ 
ly  give  relief.  The  nail  is  also  thereby  softened 
and  readily  pared.  In  “ingrowing  toe-tail” 
little  bundles  of  some  soft  threads,  torn  from 
lint,  of  the  length  of  the  nail,  should  be  laid  on 
the  V  nail  in  line  with  the  inflamed  fold,  and 
should  be  gently  pushed  down,  thread  by  thread, 
By  means  of  some  appropriate  instrument,  be¬ 
tween  the  border  of  the  nail  and  the  inflamed 
fold.  The  fold  is  padded  with  fine  strips  of  lint, 
and  strips  of  sticking-plaster  are  wound  round 
the  toe  from  above  downward^  By  this  means 
the  nail  and  fold  are  separated.  After  wearing 
this  for  a  day,  a  warm  foot-bath  is  taken,  the 
lint  removed,  and  fresh  stripe  applied.  In  a 
few  days  the  swelling  and  pain  will  be  so  re¬ 
duced  that  one  may  be  able  to  remove  with 
scissors  the  side  of  the  nail. 

The  Care  of  the  Skin,  Hair,  and  Nails. 
— The  chief  aid  to  a  healthy  skin  is  cleanliness. 
The  surface  cells  of  the  scarf-skin  are  continu¬ 
ally  being  shed  or  rubbed  ofif  in  minute  masses, 
which  are  held  together  by  the  oily  fluid  exud¬ 
ing  from  the  sebaceous  and  sweat  glands  (p. 
308).  This  refuse  matter  is  apt  to  collect  on 
the  surface,  and,  if  it  be  not  removed,  to  irritate 


the  skin.  Moreover  the  pores  or  channels  of 
the  glands  are  liable  to  become  blocked,  and  the 
secretions  to  be  thereby  pent  up.  From  both 
causes  pimples,  i-eduees  and  blotching  of  the 
skin,  especially  sensitive  skins,  will  readily 
result.  Nor  is  tlie  injury  confined  to  the  skin. 
It  is  an  organ  of  purification,  by  whose  means 
the  blood  ought  to  be  cleansed  from  impurities. 
If  cleanliness  is  nut  practised,  this  duty  is  im¬ 
properly  discharged,  and  the  whole  body  may 
sufl'er  in  greater  or  less  amount.  Regularly  some 
method  ought  to  be  adopted  for  removing  the 
cast-ofT  material,  and  the  method  is  the  bath — 
the  use  of  soap  and  water,  applied  with  mode¬ 
rately  vigorous  rubbing.  The  warm  bath  is  un¬ 
doubtedly  the  best  for  cleansing  purposes,  and 
the  custom  of  taking  a  warm  bath  once  or  twice 
weekly  is  to  be  persevered  in.  But  no  one 
should  come  directly  from  a  warm  bath  unless  it 
is  to  get  immediately  into  bed.  Under  any  other 
circumstances  the  water  ought  gradually  to  be 
cooled  down  till  it  becomes  luke-warm.  The 
cold  bath  is  useful  not  only  for  cleansing  but  for 
its  bracing  and  stimulating  properties.  When 
one  enters  a  cold  bath,  the  stimulus  of  the  cold 
to  the  skin  excites  the  vasomotor  nerves  (p.  233) 
and  the  blood-vessels  of  the  skin  become  much 
contracted,  so  that  the  blood  is  driven  out  of 
the  surface  into  the  deep  parts.  In  a  short 
time  after  coming  out  of  the  cold  bath,  the  re¬ 
action  should  set  in,  the  blood  should  rush  from 
the  deep  parts  to  the  surface,  and  a  warm  glow¬ 
ing  sensatiou  should  be  experienced.  For  a 
time  the  blood  flows  in  greater  quantity  through 
the  skin  and  then  gradually  there  is  a  return 
to  the  usual  condition  of  afiTairs.  Now  the  efiect 
on  the  uervous  system  and  the  quickened  cir¬ 
culation  that  results  have  beneficial  effects  on 
the  general  state  of  the  body.  Cold  bathing 
should  not  be  persisted  in,  whether  in  ordinary 
baths  or  in  the  sea,  if  this  reaction  does  not 
rapidly  occur.  If  the  skin  remains  cold  and 
bluish,  it  is  an  indication  against  the  cold  or  a 
warning  that  it  has  been  too  long  persisted  in. 
Rubbing,  which  should  always  be  combined 
with  bathing,  is  a  great  aid  in  hastening  and 
ensuring  reaction.  Those  who  would  like  to 
take  a  daily  cold  bath,  but  are  afraid  of  the 
consequences,  should  set  themselves  to  work  up 
to  it,  either  by  taking  a  warm  bath,  and  gradu¬ 
ally,  day  by  day,  diminishing  the  amount  of 
warm  water  in  it  and  increasing  the  cold,  or  by 
beginning  with  merely  a  rapid  sponging  on 
rising  from  bed,  and  gradually  extending  it  till 
they  are  able  to  bear  a  regular  cold  bath. 
Friction  with  a  wet  towel  or  sheet  may  be  em- 
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ployed  to  begio  with. — A  hot  bath  should  range 
between  98'’  Fahr.  and  112°  Fabr.,  a  merely 
warm  bath  not  above  100°. 

Soap  should  be  used  to  the  face  as  well  as 
to  other  parts  of  the  body,  since  nothing  is  so 
efficacious  in  removing  the  little  plugs  that 
block  the  mouths  of  the  glands  especially  ou 
the  faces  of  young  persons.  But  the  soap 
should  be  thoroughly  washed  off,  and  the  face 
bathed  with  cold  water,  before  drying.  Some 
persons,  however,  find  soap  absolutely  irritating 
to  the  face.  They  may  dispense  with  it,  and 
instead  add  a  few  drops  of  spirits  of  ammonia 
to  the  quart  of  water  with  which  to  cleanse 
the  face. 

Cosmetics,  especially  those  in  the  shape  of 
pastes  and  powdera  that  improve  the  com¬ 
plexion  by  covering  up  the  offending  spots, 
are  often  liable  to  do  serious  mischief  by  in¬ 
terfering  with  the  natural  functions  of  the 
skin.  The  wash  of  bitter  almon<is,  recom¬ 
mended  on  p.  321  for  freckles,  may  be  employed 
with  safety. 

In  regard  to  the  hair  too  frequent  washing 
should  be  avoided;  and  daily  washing  of  the 
hair  is  too  frequent,  rendering  it  dry  and 
brittle.  Probably  once  a  week  is  sufficient 
For  it,  also,  soap  and  water  are  the  most  suit¬ 
able  materials  of  cleansing.  Salt  of  tartar, 
which  is  often  put  into  the  water,  ought  not  to 
be  employed.  No  comb  or  brush  with  sharp 
edges  should  be  employed;  and  small-tooth 
combs  ought  not  to  be  used.  A  comb  should 
be  used  geutly  to  disentangle  the  hair,  and  not 
to  scrape  the  scalp,  for  the  removal  of  dandruff 
Li  not  aided  by  this  means.  Pomade  should  be 
employed  with  discretion,  but  only  when  the 
hair  is  of  itself  too  dry.  The  best  are  those 
made  of  perfumed  vaseline  or  chrisma,  which 
do  not  become  rancid. 

Long  hair  is  the  better  of  being  trimmed  at 
the  ends  once  every  two  or  three  weeks  to  pre¬ 
vent  splitting.  The  practice  of  girls  wearing 
short  hair  is  one  greatly  to  be  encouraged.  The 
crimping  and  plaiting  and  screwing  up  of  hair 
requisite  for  those  who  wear  it  long  is  injurious, 
and  is  likely  to  lead  to  weakness  and  thinning 


especially  at  the  parts  where  the  greatest  strain 
Lb  exerted,  very  often  the  very  front  of  the 
head. 

Hair-dyes  consist  as  a  rule  of  a  salt  of  lead 
or  silver.  Both  are  injurious,  the  former  much 
more  so  than  the  latter,  and  all  should  be 
avoided.  The  idea  conveyed  in  the  term  “Hair- 
Bestorer,”  that  a  chemical  preparation  will 
restore  to  the  hair  the  colour  in  which  it  is 
deficient  without  dyeing  it,  is  a  delusion,  fostered 
by  the  vendor  of  the  dye-stuff. 

Nails  should  be  cleansed  with  soap  and  water 
applied  by  means  of  a  bnish.  A  knife  should 
not  be  employed  to  remove  dirt  from  under  the 
free  edge,  since  it  increases  the  space  under  the 
nail  and  affords  more  room  for  dirt  to  accumu¬ 
late,  while  it  scratches  the  nail,  and  foreign 
matter  getting  into  the  scratch  will  be  removed 
with  difficulty.  The  brush  is,  therefore,  the 
best  agent.  Nails  should  not  be  so  far  cut,  when 
being  trimmed,  as  to  prevent  them  affording 
protection  to  the  finger  tips.  The  soft  prolonga¬ 
tion  from  the  surface  of  the  skin  on  to  the  back 
of  the  nail  at  the  root  ought  to  be  kept  down 
by  using  an  ivory  presser,  and  not  by  means  of 
a  knife.  If  it  is  allowed  to  grow  it  becomes 
rugged  and  unsightly,  and  also  painful  by  being 
tom  and  bleeding. 

The  hands  require  frequent  washing.  Those 
persons  the  skin  of  whose  hands  is  dry  and 
harsh,  will  derive  benefit  from  rubbing  with 
glycerine  or  vaseline.  The  use  of  the  same 
substances  will  prevent  and  cure  hacks  in  the 
skin,  which  if  not  attended  to  may  become 
extremely  painful. 

The  feet  require  as  much,  indeed  more,  atten¬ 
tion  than  the  hands.  Tliey  also  should  be  fre¬ 
quently  washed  with  soap  and  water,  and  the 
nails  trimmed.  They  should  not  be  pinched 
up  in  narrow  boots.  The  boots  ought  to  have 
broad  low  heels,  and  ought  to  be  broad  enough 
in  front  to  give  the  toes  freedom.  Those  who 
are  troubled  with  blistered  feet  after  walking 
any  considerable  distance  will  find  great  benefit 
from  rubbing  some  soft  soap  over  the  inner  - 
surface  of  the  stocking  in  contact  with  the  parts 
usually  inflamed. 


332 


SENSES  AND  SENSB-OBGANS. 


[Seoi  ZIL  A 


Section  Xn.— THE  SENSES  AND  SENSE-ORGANS. 

A.— THEIR  ANATOMY  AND  PHYSIOLOGY  (STRUCTURE  AND  FUNCTIONS). 

Th«  Oondltlons  of  Sonsotion : 

Terminal  organe; 

Fueion  of  Impreetione. 

T  ouch. 

The  Or^an  of  Touch: 

/*ae<man  CorpxteeUe  and  Toueh-bediee. 

Tho  8onsa  of  Touch: 

The  eenee  4f  «oiUaet— AriatotU'i  expcricMlit; 

TTte  eenee  qfpreeeure; 

The  eenee  ef  tataperature. 

Taste. 

Tho  Orxan  of  Taato: 

The  PapUUe  (filiform,  fungiform,  and  eirewneaUaU)  i>f  the  tongue; 

Taete-bodiee—Ttie  nenre*  of  taote. 

Tho  8enoo  of  Taato: 

Diferemoe  bebeeen  taete  and  fiavour. 

Smell. 

Tho  Organ  of  Small : 

The  Koarile  and  their  linittg  membrane  (Sclutoldeilaa>— Iferroi  ol  Smell ; 

Tho  Sense  of  Smell : 

Hou)  excited— lie  acuteneaa 

Sight. 

Tho  Organ  of  Sight  (the  Kye  and  its  Appendages) : 

The  Orbit; 

The  Eyelide— their  glands  (metSomiaa)  and  lining  membrane  (eonfunetioa)'. 

The  tear-gland  and  paeeagee—tha  explanation  of  weeping ; 

The  BgebaU—Ite  sclerotic  and  choroid  coats— Its  charaben— The  papQ  of  the  eye— Its  lens— Ita 
nerrous  coat  (reh'aaX 
Tho  Senao  of  Sight: 

The  pereeption  qf  tight— tha  blind  spot— the  yellow  spot ; 

The  perception  qf  objeate—CoiapaxiMoa  between  the  eyeball  and  a  photographer's  camera; 

The  aeeommodation  qftheege  to  diferent  dietanou; 

Kormal  tight,  ehort-eight,  and  long-eight; 

The  Movemente  of  the  egeball— The  muscles  of  the  eyeball— squinting; 

The  information  gained  by  the  eves- Floating  specks  before  the  eyes — PorUnJe’i  Agoree— HaUnclna. 

tioDs— Estimate  of  size  and  distance  by  the  eye ; 

Single  Vieion  with  two  eyes— The  stereoacope ; 

Tho  Sense  of  Colour: 

Fundamental  and  Complementary  eotoeire: 

The  perception  of  colour; 

After-imagce, 

Hearing. 

Tho  Nature  of  Sound : 

Mueieal  lounde—Oix  what  their  loudness,  pitch,  and  quality  depend. 

The  Organ  of  Hearing  (tho  Ear): 

The  outer  ear— The  auricle  and  external  canal ; 

The  middle  ear— The  drum  of  the  ear— Tbs  Ktietachlan  tube— The  email  bonaa  of  the  middle  ear: 

The  internal  ear— The  semicircular  canals,  and  cochlea— Cortl's  organ. 

Tho  Sense  of  Hearing : 

The  perception  of  sound— Sympathetic  vibration ; 

The  range  of  the  ear; 

The  sensation  of  diteord; 

Judgments  formed  by  the  ear. 


The  Conditions  of  Sensation.— The  senses 
are  the  svenues  bj  means  of  which  infomiatioD 
reaches  the  individual  regarding  the  condition 


of  his  own  body,  and  concerning  the  outward 
world  which  surroands  him,  and  of  the  manner 
in  which  it  affects  him.  Every  living  being, 
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even  the  humblest^  is  not  *  mere  aepamte  exis¬ 
tence,  having  a  life  of  iU  own  and  independent 
of  everything  else;  it  is  a  part  of  a  greater  exis¬ 
tence;  and  its  value  is  estimated  by  the  nature 
of  the  relations  it  bean  to  that  great  world  of 
things  of  which  it  is  but  a  mere  speck.  The 
most  elementary  living  things  have  no  nervous 
system,  no  special  apparatus  for  communicating 
outwardly.  They  are  little  masses  of  irritable 
jelly-like  living  material  (protoplasm),  capable 
of  acting  as  a  whole,  and  with  no  part  of  their 
subetanoe  devoted  to  ^cial  purposes.  An  ad¬ 
vance  in  this  structure  is  perceived  when  a  living 
thing  shows  evidence  of  having  one  part  of  its 
body  devoted  to  the  discharge  of  one  duty  and 
another  part  to  the  performance  of  another 
doty.  The  rudiments  of  a  nervous  system  are 
found  in  some  of  the  lowest  animals,  where  one 
cell  readily  affected  by  certain  agendes — contact 
with  foreign  material,  for  example — is  situated 
near  the  surface  of  the  body  and  communicates 
by  a  slender  thread  with  a  cell,  capable  of  con¬ 
tracting,  placed  deeply  in  the  body.  Whenever 
the  cell  on  the  surface  is  affected  sufficiently,  the 
irritation  of  its  substance  that  results  is  com¬ 
municated  along  the  thread  to  the  deep  cell,  and 
excites  it  to  contract,  so  that  the  body  of  the 
organism  is  moved.  One  cell  is,  as  it  were,  on 
the  look-out,  and  the  business  of  the  other  one 
is  to  act  on  receiving  information.  Such  a  sim¬ 
ple  arrangement  is  sufficient  for  an'  elementary 
organism.  But  animals  higher  in  the  scale  are 
affected  in  so  many  different  ways  by  eo  many 
different  agendes  that  a  further  subdivision  of 
labour  beoomes  necessary.  One  man  may  be  a 
suffident  watch  on  the  top  of  a  small  fort,  but  a 
large  town  needs  a  multitude  of  watchmen,  each 
with  his  own  particular  duty  and  his  own  special 
poet.  So  in  U>e  higher  animals  and  man  certain 
organs  are  set  apart  to  give  information  regard¬ 
ing  things  the  body  comes  in  contact  with, 
their  hardness,  their  degree  of  heat,  &c.,  all 
that  is  included  under  the  sense  of  touch;  an¬ 
other  organ  is  set  apart  to  give  information 
about  smell,  another  to  inform  regarding  taste; 
another  organ  has  as  its  business  the  duty  of 
being  on  the  look-out  for  light  and  colour, 
another  for  taking  knowledge  of  sonnda  The 
senses  are  thus  the  outposts  of  the  mind,  dis¬ 
posed  along  its  walla  to  take  note  of  and  report 
to  head-quarters  anything  that  comes  within 
the  range  of  their  duty.  Without  them  man 
could  have  no  knowledge  of  the  outward  world 
and  could  hold  no  relations  with  it.  Tlie  in¬ 
formation  they  supply  acta,  in  great  measure,  as 
the  motives  and  bases  of  his  action.  It  is  not 


out  of  place  to  remark  how  great,  then,  is  the 
need  of  the  information  being  accurate,  and  of 
the  outposts  being  properly  trained  to  their 
work,  lest  they  mislead  the  mind ! 

There  are  thus  a  number  of  special  sen¬ 
sations,  touch,  taste,  smell,  seeing,  hearing,  to 
which  is  added  the  muscular  sense,  by  means  of 
which  information  is  supplied  regarding  out¬ 
ward  things  and  forces.  Besides  these,  however, 
there  are  a  number  of  common  or  general  sen¬ 
sations,  the  need  of  which  arises  from  the  highly 
complicated  structure  of  the  higher  animals. 
The  feature  of  such  higher  animals  is  the  multi¬ 
tude  of  different  organs  in  the  body,  each  perfor¬ 
ming  its  own  part  of  the  general  work  required 
for  maintaining  the  life  and  vigour  of  the  aninraL 
These  organs  must  all  work  in  harmony,  and 
are  in  communication  with  one  another.  It  is 
necessary  that  the  individual  should  have  some 
means  ot  knowingwhetherthe  harmony  is  being 
maintained,  and  should  have  some  warning  if 
any  organ  is  doing  bad  or  indifferent  work.  Such 
information  is  supplied  by  common  sensations. 
Thus  a  feeling  of  comfort  informs  of  general 
well-being;  a  feeh'ng  of  hunger  or  thirst  informs 
of  the  need  of  certain  substances  to  maintain 
nourishment;  a  sense  of  discomfort  informs  ot 
some  disturbance,  and  so  on. 

The  essentials  of  a  sense  organ  are  well  shown 
in  the  rudimentary  forms  of  a  nervous  system, 
where  there  exists  (1)  one  cell  whose  business 
it  is  to  receive  the  impression,  and  (2)  a  nerve 
thread  to  carry  the  impression  to  (3)  a  cell 
whose  business  it  is  to  receive  the  impression, 
and  take  knowledge  of  it  in  some  way  or  other. 
These  three  elements  are  necessary  for  a  sensa¬ 
tion.  (1)  There  is  a  special  structure  adapted 
for  being  affected  by  a  particular  kind  of  in¬ 
fluence.  Thus  the  eye  is  an  organ  specially 
formed  for  being  stimulated  by  the  action  of 
light,  while  the  ear  is  uninfluenced  by  light  but 
is  stimulated  by  the  waves  of  sound,  and  so  on. 
The  special  structures  are  called  terminal 
organs.  From  the  special  structure,  whatever 
it  may  be,  (2)  a  nerve  proceeds  which  is  in 
direct  communication  with  (3)  nerve-cells  in  the 
brain  in  the  region  of  oonsciousnesa  This  last 
is  important  to  notice.  The  nerve-centre  to 
which  the  impression,  made  on  the  terminal 
organ,  is  conveyed  by  the  nerve,  must  be  situ¬ 
ated  in  the  brain,  if  the  impression  is  to  give 
rise  to  a  sensation.  Suppose  the  impression  for 
some  reason  or  other  is  arrested  in  the  spinal 
cord,  no  sensation  will  result  Thus  the  nervotu 
chain  necessary  for  a  sensation  is  not  identical 
with  that  described  on  p.  86  as  necessary  for  a 
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reflex  action.  A  man  who  has  bad  his  spine 
injured,  and  ia  thus  paralysed  in  both  legs,  does 
not  feel  a  serere  pinch  of  the  skin  of  either  leg, 
but  probably  tlie  pinch  causes  the  leg  to  be 
spasmodically  jerked.  An  impression  has  been 
made  on  the  skin,  which  has  been  transmitted 
to  a  nerve-centre.  But  the  nerve-centre  is  in 
the  cord.  The  injury  to  the  spine  has  pre¬ 
vented  the  impression  being  conveyed  up  the 
cord  to  higher  centres  in  the  brain.  Thus, 
though  the  impression  has  been  quite  suflScient 
so  to  stimulate  a  nerve-centre  in  the  cord  as  to 
produce  a  marked  reflex  act,  the  man  has  been 
unaware  of  the  pinch;  he  has  had  no  sensation. 
A  sensation,  then,  cannot  be  produced  unless 
the  influence  has  been  transmitted  to  a  higher 
centre  in  the  brain,  and  has  there  excited  a 
change  of  which  the  individual  becomes  aware. 
An  impression  may  be  duly  made  upon  a  ter¬ 
minal  organ,  but  it  cannot  properly  be  called  a 
sensation  until  the  person  becomes  conscious  of 
it.  A  KTuation  may,  therefore,  be  defined  at  the 
contciowneu  of  an  imprettion.  Now,  if  this  is 
understood,  it  is  easy  to  perceive  that  a  sensa¬ 
tion  may  be  abolished  in  various  ways.  Take, 
as  an  example,  the  sense  of  sight.  A  persou 
may  be  blind,  as  we  all  know,  because  of  some 
injury  or  disease  of  the  eye,  because,  that  is,  of 
something  wrong  with  the  terminal  organ;  but 
that  is  not  the  only  way  blindness  may  be  pro¬ 
duced.  Another  person  might  have  perfect 
eyes,  and  yet  have  no  sight.  Tlie  nerve  leading 
from  the  eye  to  the  brain,  the  chain  of  com¬ 
munication,  might  be  interfered  with,  destroyed, 
for  example,  by  the  pressure  of  a  tumour,  and, 
therefore,  though  light  duly  fell  upon  the  eye 
and  produced  there  its  wonted  effect,  no  know¬ 
ledge  of  it  would  exist  because  of  the  rupture 
of  communication — the  impression  could  not  be 
conveyed  to  the  brain.  In  a  third  way  a  persou 
might  be  prevented  from  seeing.  Suppose  the 
eye  and  its  nerve  unaffected,  but  the  centre  in 
the  brain  destroyed  by  the  progress  of  some 
disease,  the  impression  duly  made  on  the  ter¬ 
minal  organ  and  carried  along  the  nerve  would 
reach  a  disorganized  centre,  which  could  not 
receive  it,  and  no  consciousness  of  sight  would 
arise.  But  there  are  instances  of  failure  to  see, 
illustrating  well  the  necessity  for  activity  of  the 
centre,  not  dependent  upon  any  disease.  Lift 
the  eyelid  of  a  sleeping  man,  and  hold  a  lighted 
candle  in  front  of  the  eye,  an  image  of  the 
candle  flame  is  properly  formed  on  the  back  of 
the  eye,  an  impression  is  duly  conveyed  along 
the  nerve  to  the  centre,  but  the  centre  slumbers 
and  there  ia  no  conscious  sight.  A  roan  is  walk¬ 


ing  through  the  streets  engrossed  in  thinking 
over  something;  a  friend  walks  straight  towards 
him,  and  the  person  is  apparently  looking 
directly  at  his  friend,  but  does  uot  notice  him 
aud  would  pass  on  did  his  friend  permit.  His 
friend’s  face  and  flgure  made  their  usual  im¬ 
pression  on  the  eye,  which  was  properly  trans¬ 
mitted  to  the  conscious  centre,  but  that  centre 
was  already  occupied,  and  the  impression  failed 
to  arouse  a  consciousness  of  its  presence.  The 
same  facts  might  be  illustrated  in  connection 
with  any  other  sense,  but  enough  has  probably 
been  already  said  to  show  what  are,  in  general, 
the  conditions  of  any  sensation.  Sensation,  then, 
is  the  result  of  a  change  occurring  in  a  centre  in 
the  brain,  and  yet  when  the  skin  is  pinched  we 
refer  the  impression  to  the  skin,  though  it  is  in 
the  brain  that  it  is  actually  perceived.  We 
think  it  is  our  ears  that  recognize  sounds;  in 
reality  it  is  only  the  brain  that  takes  note  of 
them  as  such.  This  habit  of  referring  the  sen¬ 
sation  to  the  terminal  organ  which  first  received 
the  impression  is  the  result  of  education  and 
habit  When  we  see  a  light,  what  we  are  con¬ 
scious  of  is  a  change  in  a  brain-centre,  aud  yet 
we  refer  it  outwardly.  If  the  optic  nerve  be 
irritated  by  a  current  of  electricity  or  by  a  blow, 
we  see  flashes  of  light  as  vivid  as  if  lights  actu¬ 
ally  danced  before  our  eyes.  Impressions  have 
reached  the  centres  for  seeing,  coming  along  the 
ordinary  channels,  and  produce  the  same  changes 
that  lights  should  do.  In  this  case,  however, 
we  know  the  cause  of  the  colours,  and  correct 
the  conclusion  we  would  otherwise  make.  The 
seeing  centre  itself  may  be  irregularly  stimu¬ 
lated,  by  some  condition  of  the  blood,  for  ex¬ 
ample,  aud  the  person  may  see  things  which 
appear  as  real  as  if  they  were  actual  external 
existences,  but  whicli  have  only  a  temporary 
existence  in  his  disturbed  brain.  Thus  the  man 
in  delirium  tremene  sees  fantastic  figures  danc¬ 
ing  and  making  grotesque  faces  at  him.  His 
seeing  centres,  excited  in  an  unhealthy  way  by 
alcohol,  are  of  themselves  producing  changes 
which,  in  healthy  circumstances,  ought  only  to 
be  aroused  by  real  things  external  to  him.  The 
changes  in  the  brain  have,  in  this  case,  nothing 
corresponding  to  them  outside,  but  the  brain, 
nevertheless,  refers  them  to  the  outside  as  usual, 
and  they,  therefore,  appear  to  be  real  things. 
The  man's  judgment  being  otherwise  also  warped 
by  the  alcohol,  he  cannot  correct  his  impres¬ 
sions,  and  is  consequently  victimized  by  them. 

Fusion  of  impressions.  It  is  a  feature  of  all 
the  senses  that  when  they  are  excited  by  a  series 
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of  impreaaioDB,  in  which  one  follows  the  other 
very  quickly,  they  are  unable  to  distinguish  the 
different  impressious.  The  series  becomes  fused 
together,  and  the  sensation  is  of  a  prolonged 
impression.  Thus,  if  the  finger  be  gently  pressed 
on  the  edge  of  a  toothed  wheel,  with  the  wheel 
going  very  slowly,  the  contact  of  each  separate 
tooth  is  distinctly  felt;  but  when  the  wheel  is 
made  to  turn  rapidly  one  loses  the  sensation  of 
the  separate  teeth,  and  the  feeling  is  of  an  un¬ 
interrupted  kind.  Again,  every  child  knows 
that  if  a  piece  of  string,  which  has  been  on  fire 
at  one  end,  be  whirled  rapidly  in  the  air,  the 
appearance  of  a  wheel  of  fire  is  produced.  The 
one  point  of  fire  becomes  a  circle.  This  sensa¬ 
tion  is  produced  by  a  rapid  series  of  impres¬ 
sions.  From  every  point  of  the  circle,  described 
by  the  glowing  end  of  the  string,  from  point 
after  point  of  it  in  quick  Bucceesiou,  an  impres¬ 
sion  reaches  the  eye  of  the  glowing  point  as  it 
travels  round.  But  all  the  different  impressions 
follow  so  hard  after  one  another  that  they  are 
not  separately  distinguished  in  the  mind,  which 
thus  becomes  conscious  of  a  continuous  circle  of 
light  (p.  343).  It  is  the  same  with  sound.  If  an 
instrument  be  made  slowly  to  emit  a  series  of 
sounds,  each  sound  of  the  series  may  be  recog¬ 
nized  separately ;  but  if  they  be  produced  with 
a  certain  rate  of  rapidity,  one  sound  is  heard 
before  the  one  preceding  has  died  out,  and  a  con¬ 
tinuous  instead  of  an  interrupted  sound  is  heard. 

Now  the  explanation  of  this  fusion  of  impres¬ 
sions  is  the  same  for  all  the  senses.  It  is  that 
the  sensation  lasts  longer  than  the  stimulus  pro¬ 
ducing  it.  A  flash  of  light  in  the  darkness 
may  last  for  a  very  small  fraction  of  a  second, 
but  the  effect  on  the  eye  does  not  vanish  with 
the  flash.  It  continues  for  a  very  brief  space  of 
time  longer,  and  if  a  second  flash  be  produced 
it  may  again  excite  the  eye  before  the  first  im¬ 
pression  has  faded,  and  so  the  two  become 
blended.  Most  people  have  noticed  that  if  ashrill 
sound,  say  a  railway  whistle,  has  been  prolonged 
fur  some  time,  they  are  doubtful  of  the  exact  mo¬ 
ment  when  it  ceased.  The  sound  appears  to  ring 
in  their  eats someseconds  after  itactually  stopped. 
If  it  had  begun  again  before  the  ringing  had 
left  their  ears,  probably  many  would  not  observe 
that  it  had  stop{)ed  for  an  instant.  It  would 
seem  to  have  only  become  feebler  for  the  moment. 

TOUCH. 

The  Organ  of  Touch. 

The  organ  of  touch  is  situated  in  the  skin 
throughout  its  whole  extent,  and  in  the  mucous 


membrane  of  the  mouth  and  nostrils.  On  p.  307 
the  structure  of  the  skin  is  described,  and  the 
two  layers  of  which  it  oonsists  are  noted.  It  U 
only  in  the  deep  layer  that  blood-vessels  and 
nerves  are  found.  The  nerves  terminate  in  many 
cases  in  a  peculiar  way.  In  many  of  the  papilUe 
or  ridges  into  which  the  true  skin  is  thrown  (Fig. 
144,  p.  %7)  are  oval-shaped  bodies  about  the 
1 -300th  of  an  inch  long,  formed  apparently  of 
layers  of  fibrous  tissue.  A  nerve-fibre  winds 
round  this  body  and  finally  enters  it.  These 
are  called  touch>bodies  or  tactile  corpuscles, 
and  are  found  in  the  skin  of  fingers  and  toes.  In 
the  tissue  under  the  skin  of  the  hand  and  foot 
of  man  are  other  bodies,  called  Pacinian  cor¬ 
puscles,  larger  than  touch-bodies,  the  largest 
being  l-20th  of  an  inch  long.  Each  one  is  placed 
on  the  end  of  a  nerve-fibre,  which  is  like  a  stalk 
to  it,  the  fibre  passing  directly  into  the  centre 
of  the  corpuscle.  Besides  these  two  special 
forms  of  nerve-endings  in  the  skin,  there  are  the 
simple  terminations  of  the  nerve-fibres  in  the 
form  of  a  net-work  in  the  upper  part  of  the 
true  skiu.  In  all  cases  the  nerve-endings  never 
reach  the  surface.  Any  impression  must  be  com¬ 
municated  to  them  through  the  cellular  layers 
of  the  scarf-skin. 

The  Sense  of  Touch. 

The  sense  of  touch  is  aroused  by  stimulation 
of  the  nerve  terminations,  already  described, 
either  by  mechanical  means  or  by  heat  or  cold. 
When  we  lay  our  hand  on  anything,  the  mere 
mechanical  contact  with  the  body  prodnces  a 
sensation  of  touch,  and  if  the  body  be  warmer 
or  colder  than  the  hand  a  sense  of  heat  or  cold 
is  aroused.  Touch  includes  three  things:  (1)  the 
sense  of  contact,  (2)  the  sense  of  pressure,  (3) 
the  sense  of  heat  and  cold. 

(l)  The  sense  of  contact  is  the  most  impor¬ 
tant  element  in  touch.  By  it  we  gain  informa¬ 
tion  as  to  the  form,  size,  and  other  characters, 
smoothness,  hardness,  &&,  of  external  bodiea 
The  sensitiveness  of  touch  varies  in  different 
parts  of  the  skin.  Where  the  scarf-skin  (epider¬ 
mis)  is  thinnest  it  is  most  acute;  where  it  is 
thickest  it  is  more  dull.  The  absence  of  epider¬ 
mis  altogether  does  not  render  the  part  more 
sensitive  to  sensations  of  contact.  The  direct 
contact  with  the  unprotected  true  skin  occasions 
pain,  which  effectually  masks  the  feeling  of  con¬ 
tact.  The  tips  of  the  fingers,  the  red  border  of 
the  lips,  and  the  tip  of  the  tongue  are  the  most 
sensitive  parts.  Experiments  have  been  made 
on  the  degree  of  sensibility  of  various  parts  to 


336 


TASTE. 


[SMt  ZIL  A 


touch,  by  using  a  pair  of  oompasset  with  points 
blunted  by  pointed  pieces  of  cork,  and  deter¬ 
mining  how  much  the  compasees  required  to  be 
open  for  the  impression  of  each  point  to  be  felt. 
If  the  two  points  were  very  near,  the  sensation 
was  of  one  point  only,  and  in  order  to  produce 
the  sensation  of  two  points  the  ends  of  the  com¬ 
passes  had  to  be  separated  by  varying  distances 
according  to  the  part  of  the  skin  experimented 
on.  The  result  showed  that  two  points  could  be 
distinguished  by  the  tip  of  the  tongue  though 
they  were  only  l-24tb  of  an  inch  apart,  by  the 
tip  of  the  forefinger  if  l-12th  of  an  inch  apart, 
by  the  red  surface  of  the  under-lip  if  l-6th  of 
an  inch  apart,  by  the  tip  of  the  nose  when  l-4th 
indi  apart,  by  the  palm  of  the  hand  if  5-12tha 
inch  apart;  and  that  the  points  of  the  compasses 
required  to  be  separated  inch  to  be  perceived 
as  two,  when  placed  on  the  back  of  the  hand, 
while  in  the  middle  of  the  thigh  they  required 
to  be  separated  inchea 

(2)  The  sense  of  pressure  is  different  from 
the  sense  of  contact,  for  sometimes  those  parts 
which  are  less  acute  for  mere  sensations  of  touch 
are  more  correct  in  gauging  pressures.  It  is  by 
the  sense  of  pressure  that  we  estimate  differences 
of  weights.  Another  element  is  introduced, 
however,  in  judging  of  weight,  when  the  weight 
is  taken  in  the  hand,  and  the  hand  moved 
up  and  down.  The  weight  offers  resistance 
which  the  muscles  require  to  overcome,  and 
this  calls  forth  what  has  been  called  a  muscle 
sense,  a  sensation  produced  by  the  muscles, 
ctused  by  the  resistance  offered  to  their  move¬ 
ment 

(3)  The  sense  of  temperature.— The  skin 
also  judges  of  heat  and  cold,  but  its  judgments 
are  in  this  case  liable  to  serious  error.  If  one 
hand  be  very  cold  and  the  other  very  warm, 
and  both  be  placed  in  the  same  basin  of  tepid 
water,  the  warmth  of  the  water  will  be  very 
different  to  each  band.  To  the  warm  hand  it 
will  appear  cold,  and  to  the  cold  hand  warm. 
We  cannot,  therefore,  judge  absolutely  of  tem¬ 
perature.  Then  again  the  thickness  of  the  scarf- 
skiu  seems  to  affect  the  sensitiveness  to  heat, 
for  parts  with  thin  epidermis  can  bear  less  heat 
than  parts  with  thick  epidermia 

Pain  is  an  excessive  stimulation  of  the  sensory 
nerves,  and  in  it  all  finer  sensations  are  lost 
Pain  at  once  takes  the  place  of  other  sensations, 
whether  of  contact  or  of  pressure  or  of  tempera¬ 
ture,  at  that  part  of  the  skin  so  deprived  of  the 
epidermis  as  to  lay  bare  the  true  skin. 

Tlie  sense  of  touch  supplies  information  ac¬ 
cording  to  the  degree  of  its  education.  A  com¬ 


mon  instance  of  this  is  the  use  of  the  blind 
alphabet — in  reading  by  the  fingera  An  un¬ 
trained  person  cannot  distinguish  the  form  of  the 
raised  letters;  all  is  to  him  confused  and  indis¬ 
tinguishable.  We  all  know  bow  persons  who 
have  been  bom,  or  have  early  become,  blind 
train  their  sense  of  touch  to  supply  them  with 
much  of  the  information  they  would  otherwise 
gain  by  sight. 

A  curious  illusion  of  contact  is  shown  in  an 
experiment  of  Aristotle’s.  Place  a  marble  be¬ 
tween  two  fingers,  so  that  it  touches  one  side  of 
one  finger  and  the  other  side  of  the  other  finger. 
There  is  the  sensation  of  one  marble.  Now 
cQoss  the  one  finger  over  the  other  so  that  the 
marble  is  supported  by  the  other  sides  of  tire 
two  fingers,  the  sides  not  opposed  to  one  an¬ 
other,  and  roll  the  marble  between  the  two 
fingers,  the  impression  of  two  marbles  will  be 
received,  more  particularly  if  the  eyes  are  shut. 
Probably  this  is  the  result  of  habit,  for  the  two 
surfaces  of  the  fingers  could  never  make  contact 
with  one  object,  unless  the  fingers  were  crossed 
in  this  unnatural  way.  Usually  an  impression 
on  each  surface  at  the  same  time  would  arise 
from  two  different  bodies,  and  as  this  has  always 
been  the  case  the  habitual  impression  is  aroused 
even  when,  by  crossing  the  fingers,  one  body  is 
made  to  touch  both  surfaces  at  the  same  time. 

TASTE. 

The  Organ  of  Taste. 

The  Tongue  and  Soft  Palate  are  the  seat 
of  the  organ  of  taste,  which  consists,  like  that 
of  touch,  in  a  particular  mode  of  nerve  termi¬ 
nation.  The  tongue  is  composed  mainly  of 
muscular  fibres  running  in  various  directions, 
and  freely  supplied  by  nerves  and  vessels.  It 
is  covered  by  mucous  membrane  similar  to 
that  lining  the  mouth,  which  contains  glands  in 
the  deeper  layers.  The  surface  of  the  muoous 
membrane  is  thrown  into  irregular  projections, 
called  papilla,  of  various  forma  The  filiform 
papilla  are  very  short,  fine,  hair-like  processes, 
which  are  exceedingly  numerous  over  the  whole 
surface.  The  fungiform  papilla  are  broader 
and  mushroom-shaped,  and  are  scattered  over 
the  surface.  They  often  project  as  red  points 
when  the  rest  of  the  tongue  is  white  and  furred. 
The  circumvallate  papilla  are  the  largest  of 
all,  and  the  least  numeroua  They  are  so  called 
because  consisting  of  a  fungiform  papilla  sur¬ 
rounded  by  a  fold  of  the  mucous  membrane. 
They  present  the  appearance  of  being  walled 
round.  They  are  found  near  the  back  of  the 
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tongae,  being  ranged  in  two  linea,  pMsing  from 
a  point  in  the  centre  of  the  snrface  towards  the 
aides.  There  are  only  about  a  dozen  of  them 
altogether.  The  papillie  all  contain  twigs  of 
Teasels  and  branches  of  nerves,  and  are  covered 
by  epithelial  oella  In  the  circnmvailate  papillie 


Hi.  m.  B«cUou  at  Circumnlbto  PkpiUa  ol  (be  Tsssue— bl(Uy 


aiecnUed. 

1  A.  SectloB  of  (be  e«i(iml  pspUa.  B  B,  HecHen  of  (be  euToaadiac 
•ieretlvo.  Pe,  PepUU  uf  (be  (rae  ikln.  Ep,  Lajrcr  ol  cell*— epKhallam. 
T,  Teele  bode.  II  ead  III  lepieeenl  my  bicfaly  iiia(iiiaad  elewi  at 


e«Uoo(lbe(M(ebwU. 

are  peculiar  structures  called  taste  bnda  Fig. 
161  shows  a  section  of  such  a  papilla,  in  which 
A  is  the  centre,  and  B  B  sections  of  the  surroun¬ 
ding  fold.  A  trench  is  seen  to  separate  the 
centre  frsm  the  surrounding  fold,  and  at  the 
aides  of  the  central  papills,  in  the  deep  parts  of 
the  trench,  are  a  number  of  flask-shaped  bodies 
(tt).  These  are  the  taste  buda  They  are 
barrel-shaped,  and  are  formed  of  stave-like 
epithelial  cells,  represented  in  ii  of  the  figure. 
In  the  inside  of  the  buds  are  finer  cells,  repre¬ 
sented  at  III.  The  mouths  of  the  buds  open 
into  the  trench.  The  taste  bodies  are  connected 
with  nerve-fibres,  and  it  is  supposed  they  are 
peculiar  adaptations  of  epithelium,  readily  ex¬ 
cited  by  sapid  substances  and  transmitting  the 
impression  along  the  connected  nerve. 

The  tongue  is  supplied  with  sensory  fibres 
by  two  nerves,  the  gloeso-pharyngeal,  a  branch 
of  the  eighth  cranial  nerve  (p.  96),  and  a  branch 
of  the  fifth  cranial  nerve  (p.  9a) — the  gustatory 
branch.  The  former  confers  taste  on  the  back 
part,  and  the  latter  on  the  front  part  of  the 
tongue.  Branches  of  the  former  also  pass  to 
the  soft  palate  and  neighbouring  parts,  and 
confer  taste  on  it. 

The  Sense  of  Taste. 

The  sense  of  taste  is  excited  by  stimulation 
of  the  mucous  membrane  of  the  tongue  and 
palate  affecting  the  terminations  of  the  nerve- 
fibres  and  causing  impressions  to  be  transmitted 
to  the  brain.  The  stimulation  seems  to  be  a 
chemical  one;  and  the  substances  must  be  in 
solution  to  produce  taste.  A  dry  condition  of 
the  month  is  not  favourable  to  taste,  and  pow¬ 


ders  are  not  tasted  till  dissolved  by  the  juices 
of  the  mouth.  Various  kinds  of  substances  are 
capable  of  producing  the  stimulus,  acid  sub¬ 
stances,  alkaline  and  saline  substances  do  sa 
Add  tastes  are  perceived  by  the  fore  put  of 
the  tongue,  bitten  by  the  back  part  and  not 
by  tlie  fore  part  Sweet  and  salt  tastes  are 
perceived  by  both.  Stimulation  of  the  nerves, 
for  example  by  electridty,  and  without  the 
presence  of  any  tasty  body,  will  exdte  sen¬ 
sations  of  taste.  The  nerve-centre  for  taste 
receives  an  impreesion  transmitted  by  the 
nerve,  and  has  no  means  of  distinguishing 
between  such  impressions  and  othen  excited 
in  a  regular  way.  Similarly  morbid  condi¬ 
tions  of  the  body  may  excite  sensations  of 
taste. 

The  taste  of  many  substances  is  got  rid  of 
with  difficulty.  This  may  be  due  to  the  ex¬ 
treme  sensibility  of  the  nerve  terminations  to 
some  substauoes.  Thus  1  part  of  sulphuric  acid 
in  1000  parts  of  water  will  be  detected  by  the 
taste,  and  it  may  be  that  the  taste  remaining 
in  the  mouth  is  due  to  traces  of  the  substance. 
Like  other  senses,  that  of  taste  may  become 
fatigued.  Repeated  tasting  of  one  substance 
rapidly  deadens  the  sensibility,  probably  be¬ 
cause  of  over-stimulation. 

The  sense  of  flavour  is  something  more  than 
taste.  Flavour  is  a  conjunction  of  both  smell 
and  taste.  Thus,  if  the  eyes  of  a  person  be 
blindfolded,  and  the  nostrils  firmly  held,  the 
person  will  be  unable  to  distinguish  between 
an  apple  and  an  onion,  if  one  be  rubbed  on  the 
tongue  after  the  other.  As  soon  as  the  nostrils 
are  open  the  difference  is  perceived.  In  a  similar 
way  a  common  cold,  causing  blocking  of  the 
nose,  interferes  with  the  sense  of  flavour,  as  it 
abolishes  smell. 

SMELL. 

The  Organ  of  Smell. 

The  nostrils  contain  in  their  mucous  mem¬ 
brane  the  structures  devoted  to  the  sense  of 
smell.  Reference  to  Fig.  9,  p.  19,  shows  the 
cavity  of  the  nostrils  so  far  as  formed  by  bone. 
The  roof  of  the  cavity  is  formed  by  the  ethmoid 
bone,  the  upper  surface  of  which  forms  part  of 
the  floor  of  the  brain  cavity,  so  that  this  hori¬ 
zontal  plate  above  separates  brain  cavity  from 
the  cavity  of  the  nostrils.  Part  of  the  side  walla 
of  the  nostrils,  as  low  as  the  floor  of  the  cavities 
for  the  eye  (see  p.  19),  are  formed  by  light 
scroll-like  prolongations  of  the  same  ethmoid 
bone,  the  remainder  of  the  side  walla  being 
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foraed  of  part  of  the  upper  jaw-bone.  A  central 
perpendicular  plate  of  the  ethmoid  divides  the 
upper  part  of  the  cavity  into  a  right  and  left 
portion,  and  this  division  is  continued  down¬ 
wards  by  the  ploughshare  bone  (p.  19X  and 
completed  by  gristle.  The  bony  palate  forms 
the  floor  of  the  nostrils.  There  is  an  opening 
to  each  nostril  behind,  into  the  back  part  of  the 
throat,  as  well  as  in  front.  The  walls  of  the 
cavities  are  lined  by  mucous  membrane,  richly 
supplied  by  vessels  and  nerves.  The  nervous 
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distribution  is  shown  in  Fig.  152,  where  branches 
of  the  fifth  cranial  nerve  are  seen  traversing 
the  cavity  and  passing  over  its  walls.  The  nerves 
of  smell  proper  are,  however,  shown  spreading 
in  a  thick  brush  over  the  upper  and  middle 
scroll-like  bones  of  the  outer  wall,  and  over 
the  upper  part  of  the  inner  wall.  They  are 
found  in  the  mucous  membrane.  These  nerve- 
fibres  are  derived  from  the  first  pair  of  cranial 
nerves — the  olfactory  (p.  95),  which  rest  on  the 
upper  surface  of  the  ethmoid  bone,  and  send 
branches  through  openings  in  its  horizontal 
plate,  which,  because  of  the  many  perforations 
in  it,  is  called  the  cribriform  plate.  The  ter¬ 
minations  of  these  nerve-fibres  seem  to  be  con¬ 
nected  with  epithelial  cells  lining  the  surface  of 
the  mucous  membrane.  The  membrane  is  called 
the  Schneiderian  membrane. 

The  Sense  of  Smell. 

The  sense  of  smell  is  excited  by  the  contact 
of  particles  contained  in  the  air  with  the  termi¬ 
nations  of  the  fibres  of  the  nerve  of  smell.  But 
these,  as  we  have  seen,  exist  in  the  upper  parts 


of  the  nasal  cavities.  In  ordinary  quiet  breath¬ 
ing  the  air  passes  through  the  lower  part  of  the 
nasal  cavity,  and  the  air  in  the  upper  regions  is 
barely  disturbed.  If  few  of  the  odour-bearing 
particles  are  in  the  air,  they  may  never  reach 
the  true  olfactory  region,  and  no  smell  will  be 
felt  In  such  a  case  if  a  sudden  sniff  is  made 
the  air  is  forcibly  drawn  into  the  nostrils,  passes 
up  even  into  the  upper  chamber,  and  thus  a 
faint  smell  becomes  readily  perceived. 

The  sense  of  smell  is  extremely  acute.  Ac¬ 
cording  to  Valentin  nj5.o8u.inm 
musk  can  be  distinctly  smelt  Like  taste  the 
sense  of  smell  becomes  readily  fatigued.  Thus, 
after  remaining  a  time  in  an  atmosphere  whose 
smell  appears  strong  when  we  first  enter  it,  we 
gradually  fail  to  perceive  the  odour,  and  it  is 
only  when  we  have  passed  out  again  to  the 
fresh  air  that  we  again  perceive  the  difference. 
Smell  is  related  to  taste  in  the  perception  of 
flavours,  as  already  noted  under  Taste.  The 
swelling  of  the  lining  membrane  of  the  nostrils 
caused  by  a  cold  abolishes  smell,  probably  both 
by  preventing  the  entrance  of  air  to  the  upper 
parts  of  the  chambers,  and  by  burying  and 
obscuring  for  a  time  the  terminations  of  the 
nervous  filaments. 

Sensations  of  smell  may  be  excited  by  stimu¬ 
lation  of  the  centres  for  smelling  in  the  brain, 
owing  to  some  abnormal  condition  and  not  due 
to  impressions  produced  on  the  terminal  organ 
by  any  odoriferotu  particles. 

SIGHT. 

The  Organ  of  Vision— The  Eye  and  Its 
Appendages. 

The  Orbit. — The  eyeball  is  situated  in  a 
bony  cavity  called  the  orbit,  formed  by  various 
bones  of  the  head  and  face  (see  p.  19).  The 
cavity  is  padded  l>y  a  loose  fatty  tissue,  the 
diminution  in  the  amount  of  which  aids  in  pro¬ 
ducing  a  sunken  appearance  of  the  eyes. 

The  Eyelids  are  formed  of  folds  of  akin,  the 
outer  surface  having  the  structure  of  ordinary 
skin,  the  inner  of  mucous  membrane.  In  the 
body  of  the  lids  is  a  layer  of  condensed  fibrous 
material  which  maintains  the  shape  of  the  lids. 
Nearer  the  inner  than  the  outer  surface  of  the 
lids  is  a  row  of  glands,  which  open  on  the  free 
edge  of  the  lid  and  pass  from  there  into  the 
eyelid  in  a  vertical  direction.  These  are  the 
Meibomian  glands.  The  blocking  of  one  of 
these  glands  by  the  material  it  itself  produces 
leads  to  the  formation  of  a  sty.  Towards  the 
front  of  the  free  edge  of  the  lids  are  the  eye- 
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lashes,  which  are  thick  aod  capable  of  rapid 
growth,  so  that  if  one  falls  or  is  pulled  out 
another  quickly  grows  in  its  place.  The  inner 
lining  membrane  of  the  lids  is  yery  richly  sup¬ 
plied  with  vessels  and  nerves.  The  membrane 
is  called  the  conjunctiva.  It  is  continuous  with 
the  skin  at  the  free  edge.  After  lining  the 
inner  surface  of  the  lid  it  passes  over  on  to  the 
eyeball.  In  ordinary  inflammation  from  cold 
it  is  this  membrane,  whose  blood-vessels  are 
engorged  with  blood,  that  is  the  seat  of  the  red¬ 
ness  and  swelling,  and  it  is  because  it  continues 
forwards  over  the  eyeball  that  the  eye  has  its 
bloodshot  appearance  in  such  cases.  Such  in¬ 
flammation  is  called  conjunctivitis. 

In  the  eyelids  are  muscular  fibres  which  close 
the  lids  by  their  contraction. 

The  tear-grl&nd  (lachrymal  gland)  and  pas¬ 
sages.  Situated  outside  of  the  eyeball  among 
the  loose  fatty  tissue  of  the  orbit  in  its  upper 
and  outer  comer  is  the  lachrymal  gland.  From 
it  several  little  channels  lead  which  of>en  on  the 
iimer  surface  of  the  upper  lid.  The  fluid  pro¬ 
duced  in  the  gland  passes  out  by  these  openings 
and  flows  over  the  eyebalL  It  is  ordinarily  just 
in  sufficient  quantity  to  keep  the  eyeball  and 
lids  moist,  to  wash  off  dust,  &c.  Having  flowed 
over  the  eyeball  the  fluid  collects  at  the  inner 
angle  of  the  lida  At  this  place  in  each  lid  is  a 
little  projecting  point(punctum  lachrymalium) 
in  the  centre  of  which  is  an  opening.  The 
openings  communicate  each  with  a  small  canal 
in  the  lid,  which  passes  to  the  angle  between 
the  orbit  and  bridge  of  the  nose,  where  is 
lodged  a  little  sac — the  lachrymal  sac.  The 
canal  of  both  upper  and  lower  lids  joins  this 
sac,  and  from  it  there  passes  a  channel — the 
nasal  duct,  lodged  in  a  canal  in  the  bone,  which 
leads  into  the  lower  part  of  the  nostril.  The 
fluid  which  has  flowed  over  the  eye  is  carried 
off  by  the  canals  and  drained  into  the  nose. 
The  lining  membrane  of  the  eyelids  is  continu¬ 
ous  through  these  canals  with  that  of  the  nos¬ 
trils,  and  thus  redness  and  swelling  of  the  nasal 
membrane,  caused  by  cold,  are  apt  to  pass  up¬ 
wards  and  inflame  the  eyelids.  The  canals  are 
often  blocked  by  inflammation,  and  the  fluid 
collects  in  the  comers  of  the  eyelids  and  flows 
over  on  to  the  cheeks. 

The  secretion  of  the  lachrymal  gland  is  under 
the  control  of  the  nervous  system.  Anything 
that  irritates  the  eyelid  leads  to  stimulation  of 
sensory  nerves,  the  impression  passes  to  a  nerve- 
centre  in  the  base  of  the  brain,  from  which 
nervous  impulses  travel  to  the  gland  leading  to 


increased  flow  of  its  secretion.  The  first  act  in 
the  process  may  be  the  excitement  of  sensoiy 
nerves  in  the  nostril,  as  by  the  smeliing  of  pun¬ 
gent  salts.  The  stimulation  of  the  same  nerve- 
centre  results,  with  its  consequences  of  increased 
flow.  A  mental  emotion,  joy  or  grief,  may 
stimulate  the  centre  and  produce  similar  resulta 
In  such  cases  the  fluid  is  produced  in  such 
quantity  that  it  cannot  escape  by  the  lachrymal 
canals  quickly  enough,  and  the  excess  rolls  over 
the  cheeks  as  tears.  This  is  the  explanation  of 
weeping.  Some  people  are  “dry-eyed”  in  times 
of  deep  grief  or  other  emotion.  The  explanation 
of  this  is  as  simple.  The  nervoiu  influence  acts 
on  the  centre  in  a  precisely  opposite  way,  so 
that  instead  of  it  stimulating  the  flow  of  blood 
through  the  gland  and  otherwise  exciting  in- 
cieased  activity,  the  nervous  impression  arrests 
the  activity,  so  that  less  fluid  than  usual  is  pro¬ 
duced.  In  a  similar  way  the  emotion  which 
produces  blushing  in  one  man  leads  to  pallor  in 
another.  In  the  former  case  the  nature  of  the 
nervous  effect  is  to  permit  a  greatly  increased 
flow  of  blood  through  the  vessels  of  the  face, 
and  therefore  redness  of  the  surface,  in  the 
latter  case  it  diminishes  the  natural  flow,  there¬ 
fore  there  is  less  blood  in  the  part  and  conse¬ 
quently  less  colour. 

The  Eyeball  is  a  globular  chamber.  Its 
walls  consist  of  several  layers.  The  outermost 
layer  is  called  the  sclerotic,  is  a  tough  fibrous 
coat  formed  for  protection  and  maintaining  the 
shape  of  the  ball,  and  is  thicker  behind  than  in 
front.  This  coat  is  white  in  appearance,  and  is 
the  part  easily  visible  to  which  the  phrase 
“white  of  the  eye”  is  applied.  In  the  very 
front  of  the  globe  the  sclerotic  is  abruptly  trans¬ 
formed  into  a  transparent  portion  which  is  cir¬ 
cular  and  which  forma  a  window  through  which 
one  can  see  into  the  interior.  This  is  the 
cornea.  The  sclerotic  is  supplied  with  vessels 
and  nerves,  but  the  cornea,  though  containing 
nerves,  has  no  blood-vessels.  It  is  composed  of 
layers  of  fibres  with  numerous  minute  spaces 
between  them,  in  which  little  masses  of  proto¬ 
plasm  lie.  .  The  masses  send  off  numerous  pro¬ 
cesses  which  communicate  with  one  another,  so 
that  the  substance  of  the  cornea  is  traversed 
by  fine  threads  of  protoplasm  connected  with 
masses.  No  doubt  by  this  living  material,  in 
lieu  of  vessels,  the  nourishment  of  the  cornea 
is  maintained  without  its  transparency  being 
interfered  with.  The  visible  part  of  the  white 
of  the  eye  is  covered,  as  already  noted,  by  the 
delicate  membrane,  the  conjunctiva,  reflected 
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from  the  inner  surfnoe  of  the  lids.  This  mem¬ 
brane  has  the  structure  of  mucous  membrane, 
fibrous  tissue  covered  by  layers  of  epithelial 
cells.  But  when  the  conjunctiva  reaches  the 
cornea,  only  its  epithelial  layers  are  continued 
over  the  cornea.  In  inflammation  of  the  cornea 
blood-vessels  rapidly  shoot  into  its  substance 
from  the  conjunctiva  around. 

Lining  the  inner  surface  of  the  sclerotic  is  the 
second  coat  of  the  eyeball — the  choroid.  This 
is  essentially  the  blood-vessel  coat  of  the  eyeb<dL 


Fif.  1(1.— DUrermt  Kind*  of  Plcmcat  Colli  from  Choroid  Coot 
of  UwCiro. 

It  contains  a  multitude  of  small  arteries  and 
veins  whose  connecting  capillaries  form  a  very 
close  net-work.  Connective  tissue  surrounds  the 
vessels,  and  in  the  tissue  are  branched  cells  so 
loaded  with  colouring  matter  as  to  be  quite  black. 
Tlieir  appearance  is  shown  in  Fig.  153.  The 
front  part  of  the  choroid  terminates  about  the 
place  where  the  sclerotic  passes  into  the  cornea 
in  a  series  of  ridges,  the  ciliary  processes.  The 
circular  ^>ace  thus  left  in  front  by  the  termina¬ 
tion  of  the  choroid  is  occupied 
by  the  iris,  a  round  curtain,  the 
structure  seen  through  the  cor¬ 
nea,  differently  coloured  in  dif¬ 
ferent  individuals.  In  its  centre 
is  a  round  hole,  the  pupil,  which 
appears  as  if  it  were  a  black  spot. 

The  margin  of  the  iris  is  con¬ 
nected  firmly  with  the  eyeball  all 
round,  at  the  line  of  junction  of 
the  sclerotic  and  cornea. 

The  iris  forms  a  sort  of  trans¬ 
verse  partition  dividing  the  ca¬ 
vity  of  the  eyeball  into  twocham- 
liers,  a  small  anterior  chamber, 
extending  from  the  front  part  of 
the  iris  to  the  back  part  of  the 
cornea,  filled  with  the  aqueous 
humour,  a  fluid  consisting  al¬ 
most  entirely  of  water  with  a 
very  small  quantity  of  saline  material  in  solu¬ 
tion,  and  a  large  posterior  chamber,  filled  with 
vitreous  humour,  a  kind  of  fine  transparent. 


colourless  jelly.  The  iris  consists  of  a  frame¬ 
work  of  connective  tissue,  and  its  posterior  sur¬ 
face  is  lined  by  cells  containing  pigmeut  which 
gives  the  colour  to  the  eye.  In  its  substance 
are  bundles  of  involuntary  muscular  fibres,  one 
set  being  arranged  in  a  ring  round  the  margin 
of  the  pupil,  the  other  set  radiating  from  the 
pupil  like  the  spokes  of  a  wheel.  When  the  cir¬ 
cular  fibres  contract  the  pupil  is  made  smaller, 
but  if  these  fibres  relax  the  radiating  fibres 
cause  the  pupil  to  dilate  more  or  lees  widely. 
The  object  of  this  will  be  seen  hereafter. 

Just  behind  the  pupil  is  the  crystalline  lens, 
resembling  a  small,  very  strongly  magnifying 
glass,  convex  on  each  side,  though  more  so  be¬ 
hind.  It  is  perfectly  transparent  in  the  healthy 
state.  The  front  face  of  the  lens  is  quite  close 
up  to  the  curtain  of  the  eye,  and  the  vitreous 
humour,  occupying  the  posterior  chamber,  is 
closely  in  contact  with  its  back  face.  But  the 
lens  is  not  loosely  placed  in  the  eyeball;  it  is 
inclosed  in  a  capsule,  the  suspensory  liga¬ 
ment,  which  not  only  retains  it  in  position,  but 
is  capable  of  altering  its  shape.  For  the  lens 
is  elastic,  its  capsule  is  connected  with  the 
ciliary  processes,  and  is  kept  usually  tense,  so 
tliat  the  lens  is  flattened  somewhat  by  the  pres¬ 
sure  exerted  on  it.  But  all  round  the  edge 
where  the  cornea,  sclerotic,  and  choroid  meet  is 
a  ring  of  involuntary  muscular  fibres,  forming 
the  ciliary  muscle.  When  this  muscle  con¬ 
tracts  it  pulls  forwards  the  attachment  of  the 
suspensory  ligament  of  the  lens,  whose  pressure 


on  the  lens  is  consequently  diminished,  and  the 
elasticity  of  the  lens  causes  it  at  once  to  bulge 
forwards,  becoming  thereby  more  convex.  The 
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value  of  thU  movement  will  be  nnderatood 
immediately. 

Reference  to  Fig.  1S4  will  render  the  poeition 
of  the  parte  already  described  more  intelligible. 
It  repreeente  the  eye  lying  in  its  socket,  partly 
covered  by  the  ejrelide,  and  completely  opened 
np  by  a  cut  from  front  to  back.  In  the  hgure 
muecles  (p,  m)  of  the  eyeball  are  shown,  and 
a  meibomian  gland  opened  up  (q,  r)  is  repre¬ 
sented  in  each  lid.  a  is  the  cornea  which,  at 
the  place  across  which  the  lines  from  r  and 
o  pass,  joins  tlie  white  sclerotic  (b).  The  cornea 
doses  the  front  of  the  anterior  chamber  (b), 
which  is  filled  with  aqueous  humour,  and  the 
back  wall  of  which  is  formed  by  the  cnrtain  of 
the  iris  (n).  In  the  middle  of  the  back  wall 
is  the  opening  of  the  pupil  (c),  through  which 
is  seen  the  lens  (b).  r  and  o  point  to  the  re¬ 
gion  of  the  ciliary  musde  and  ciliary  processes, 
the  forward  termination  of  the  choroid  coat  (f). 
Behind  the  lens  is  the  posterior  chamber  (l), 
filled  with  vitreous  humour. 

Our  description  is  not  yet  complete,  however. 
The  eyeball,  at  least  the  posterior  charabec,  has 
an  iunennoet  lining,  called  the  retina  (k).  The 
retina  lines  nearly  the  whole  of  the  inner  sur¬ 
face  of  the  posterior  chamber,  lying  on  the 
choroid  coat.  It  is,  consequently,  with  the 
retina  that  the  vitreous  humour  is  in  contact. 
The  retina  is  the  nervous  coat  of  the  eye;  it 
really  forms  the  terminal  organ  (p.  333)  of  the 
sense  of  sight.  It  is  a  very  thin,  soft,  white 
membrane.  If  the  fresh  eye  of  a  sheep  or  ox 
be  opened,  and  the  jelly-like  vitreous  humour 
removed,  the  retina  will  be  seen  and  easily 
separated  as  a  pulpy  membrane  from  the  dark 
coloured  choroid  on  which  it  rests.  But  it  does 
not  separate  completely.  At  one  spot  it  is  bound 
down.  This  spot  is  the  entrance  of  the  optic 
nerve.  The  nerve  (u)  comes  from  the  brain 
(p.  9.’5)  and  pierces  the  eyeball  at  the  back,  not 
quite  at  the  middle,  but  about  .j^th  of  an  inch 
to  the  inner  side,  the  noee  side.  The  fibres  of 
the  nerve  are  distributed  in  the  retina.  The 
retina  does  not  extend  quite  to  the  front  limits 
of  tlie  posterior  chamber,  but  stops  short,  in  a 
scalloped  border,  the  ora  serrata,  a  little  way 
behind  the  ciliary  processes. 

Though  the  retina  is  extremely  delicate,  its 
structure  is  very  complicated.  If  a  piece  the 
retina,  representing  its  whole  thickness,  is  ex¬ 
amined  under  a  microscope  it  shows  a  structure 
ezhibite<i  in  detail  in  Fig.  166.  The  part  resting 
on  the  choroid  coat  consists  of  six-sided  gran¬ 
ular  nucleated  cells  filled  with  colouring  matter 
(Fig.  153).  Outside  of  that  is  a  layer  called 


Jacob’s  membrane,  containing  bodies  termed 
rode  and  cones.  To  this  succeeds  a  layer  of 
nuclear  bodies  developed  in  fibres  continued 


from  the  rods  and  cones.  Outside  of  these  a 
granular  layer,  and  other  nuclear  bodies,  &c.,  as 
represented  in  Fig.  166.  The  two  layers  nearest 
the  surface  of  the  retina,  nearest  the  vitreous 
humour,  therefore,  are  a  layer  of  nerve-cells  and 
nerve-fibres.  In  the  retina  vessels  ramify  in 
the  region  between  the  inner  granular  layer  and 
the  surface  next  the  vitreous.  The  vessels  are 
branches  of  the  artery  that  enters  in  the  sub¬ 
stance  of  the  optic  nerve. 

At  the  entrance  of  the  optic  nerve  the  retina 
contains  no  rods  or  cones.  In  the  retina  at  a 
point  exactly  in  the  middle  of  the  back  wall, 
therefore  directly  opposite  the  centre  of  the  pupil, 
(about  ^th  of  an  inch  to  the  outer  side  of  the 
optic  nerve  entrance),  there  is  a  yellowish  spot  of 
an  oval  sha))e,  the  macula  lutea,  or  yellow  spot 
of  Soemmering,  which  exhibits  a  central  depres¬ 
sion.  At  this  part  the  retina  is  very  thin,  all  the 
layers  being  very  much  diminished  in  thickness, 
except  that  of  the  rods  and  cones,  the  layer  of 
nerve-fibres  being  absent.  In  the  layer  of  rods 
and  cones  marked  differences  from  other  parts 
also  exist,  for  rods  are  scarce  and  cones  are 
very  close  and  numerous. 

The  rods  and  cones  are  to  be  regarded  as  the 
peculiar  modes  of  termination  of  the  nervous 
filaments  in  the  eye,  just  as  the  taste  buds  are 
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the  modes  of  termination  of  the  nerve  of  taste 
in  the  tongue  (p.  337),  just  as  the  touch-bodies 
are  the  terminations  of  the  nerves  in  the  skin 
(p.  335),  and  just  as  epithelial  cells  of  a  peculiar 
shape  form  the  terminations  of  the  nerves  of 
smell  in  the  nostrils. 

THE  SENSE  OF  SIGHT. 

The  Perception  of  Light.— The  agent  that 
excites  the  terminations  of  the  nerve-fibres  in 
the  retina  is  light  The  sensation  of  light  is 
produced  in  the  brain  by  impulses  reaching  cer¬ 
tain  nerve-centres  and  coming  along  the  optic 
nerves.  These  impulses  are,  in  ordinary  cir¬ 
cumstances,  sent  along  the  optic  nerves  by  the 
retina,  and  are  communicated  to  the  retina  by 
the  vibrations  of  ether  which  are  held  to  be  the 
physical  cause  of  light.  But  any  excitement  of 
the  optic  nerve,  if  it  be  passed  on  to  the  brain, 
will  produce  a  sensation  of  light.  Thus  electrical 
stimulation  of  the  optic  nerve  will  do  so,  because 
it,  equally  with  the  usual  stimulus  of  light,  seta 
op  changes  in  the  brain  cells,  which  occasion  the 
sensation.  Mechanical  stimulation,  of  which  the 
commonest  form  is  “a  blow  on  the  eye,”  will 
also  excite  the  nerve  and  produce  sensations  of 
light.  It  is  the  terminations  of  the  nerve-fibres 
— the  rods  and  cones,  not  the  fibres  of  the  nerve 
themselves,  that  are  excited  by  light,  for  light 
falling  directly  on  the  optic  nerve  alone  has  no 
effect,  while  the  feeblest  glimmer  of  light  will 
excite  the  retina  and  lead  to  a  luminous  impres¬ 
sion. 

The  whole  surface  of  the  back  of  the  eye  is 
not,  however,  equally  sensitive.  There  is, 
indeed,  a  spot,  where  the  optic  nerve  enters  the 
globe,  completely  insensitive  to  light.  It  is, 
therefore,  nailed  the  “blind  spot.”  Light  falling 
upon  it  produces  no  stimulus.  At  this  point 
there  are  no  rods  and  cones,  and  in  this  fact  is 
one  reason  for  the  belief  that  the  rods  and  cones 
are  the  agents  by  whose  aid  the  waves  of  light 
become  transformed  into  the  stimulus  of  a  sen- 
satiou.  A  simple  experiment  proves  this.  Shut 
the  left  eye,  and  hold  the  thumbs  of  each  hand 
side  by  side  directly  in  front  of  the  eye,  with  a 
good  light  falling  upon  them,  and  at  the  distance 
one  would  hold  a  newspaper  in  reading.  Fix 
the  right  eye  on  the  nail  of  the  left  thumb, 
and  then  move  the  right  slowly  away  to  the 
side.  Though  the  eye  is  steadily  regarding  the 
left  thumb  both  are  seen,  when  the  right  is 
moved  only  an  inch  or  so,  but  when  the  right 
thumb  has  been  moved  off  several  inches,  the 
end  joint  disappears  from  view,  though  the  shut 


hand  is  still  visible,  and  when  it  has  been  moved 
a  little  further  the  whole  right  thumb  is  again 
visible  to  the  eye,  still  fixed  on  the  left  thumb. 
The  explanation  is  that  at  a  particular  distance 
the  rays  of  light  from  the  end  of  the  thumb  fall 
on  the  blind  spot,  and  give  rise  to  no  sensation, 
and  when  the  hand  is  moved  to  one  side  or  other 
of  this  place  the  rays  fall  on  the  retina  on  one 
side  or  other  of  the  optic  nerVe  entrance  and  so 
produce  the  sensation.  If  when  the  thumb  has 
disappeared  the  hand  be  moved  in  any  direction, 
forwards  or  backwards,  the  thumb  will  again 
come  into  view,  for  the  rays  will  be  made  to 
fall  on  the  retina.  The  same  thing  may  be 
shown  in  another  way.  Shut  the  left  eye  and 
fix  the  right  on  the  small  letter  a  (Fig.  156). 


rig.  Ut.— To  show  th*  **  blind  ipot.* 


Then  move  the  book  near  to  or  farther  from 
the  eye.  In  one  position  the  large  letter  A 
disappears  from  view,  in  others  both  are 
visible. 

The  yellow  spot  (p.  341),  directly  in  the  centre 
of  the  back  of  the  eye,  is  the  most  sensitive 
part  of  the  retina  to  light.  Objects  are  most 
distinctly  seen  when  the  eyes  are  so  directed 
towards  them  that  light  from  them  falls  on 
the  yellow  spot.  In  this  spot  cones  are  spe¬ 
cially  numerous,  there  are  no  fibres  of  the  optic 
nerve,  and  the  other  layers  of  the  retina  are 
very  thin.  This  is  another  reason  for  the  be¬ 
lief  that  the  rods  and  cones  are  the  true  es¬ 
sentials  of  the  terminal  organ  of  vision.  In 
looking  at  any  extended  object  the  eyes  are 
rapidly  moved  in  various  directions,  so  that 
its  various  parts  are  brought  in  line  with  the 
yellow  spot.  As  a  result  of  a  fusion  of  all  the 
different  impressions  received,  which  fusion  is 
effected  in  the  brain,  the  person  judges  of  the 
appearance  of  the  object  as  a  whole.  This 
grouping  of  impressions  we  are  often  unconscious 
of.  It  is  done  so  rapidly  and  so  habitually  that 
we  are  apt  to  believe  that  we  see  with  equal 
distinctness  the  whole  of  an  extended  object  at 
once.  In  reading  a  printed  page  we  know  the 
eye  moves  so  as  to  perceive  one  word  after 
another  in  the  printed  line,  and  if  we  fix  the  eye 
on  the  centre  of  the  line  the  ends  will  be  indis¬ 
tinct.  It  is  because  we  move  the  eyes  so  rapidly, 
and  because  we  learn  to  take  notice  only  of  the 
distinct  impressions,  due  to  rays  of  light  falling 
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on  the  yellow  spot,  that  we  are  quite  anooDacioaa 
of  the  existence  of  a  blind  spot. 

The  stimulation  of  the  retina  does  not  pass  off 
immediately  the  cause  ceases  to  operate.  Its 
effect  lasts  for  a  distinct  period,  about  the  Jth  of 
a  second.  If,  therefore,  two  impressions  follow 
one  another  at  a  less  interval  they  appear  as 
continuous,  since  the  effect  of  the  one  has  not 
passed  off  before  the  other  is  produced.  If,  in 
a  series  of  flashes,  one  follows  another  at  leas 
than  the  interval  named,  the  impression  of  a 
continuous  flash  will  be  produced.  It  is  thus 
that  a  string,  glowing  red-hot  at  one  end,  and 
rapidly  whirled  round,  produces  the  impres¬ 
sion  of  a  circle  of  lighL  This  fact  is  taken 
advantage  of  in  the  construction  of  the  wheel  of 
life.  Here  a  set  of  pictures  is  produced  on  a 
circular  band  of  paper,  which  is  set  in  a  revolv¬ 
ing  wheel.  The  pictures  represent  a  man,  let 
ns  say,  in  the  different  positions  he  would  be 
in,  one  instant  after  another,  during  the  act  of 
walking,  for  example.  One  picture  follows 
another  in  its  proper  order,  and  when  the  wheel 
is  rapidly  revolved  the  appearance  of  the  man 
walking  is  produced. 

The  Perception  of  Objects.— Were  the 
retina  the  complete  terminal  apparatus  of  vision 
all  that  one  could  be  conscious  of  would  be  a 
sensation  of  light  whenever  the  retina  was 
stimulated,  but  we  could  have  no  definite  know¬ 
ledge  of  the  object  from  which  the  light  pro¬ 
ceeded.  Photographers  obtain  a  picture  of  a 
person  by  the  use  of  a  plate  of  glass  on  which 
is  a  film  sensitive  to  light.  This  sensitive  plate 
is  placed  in  a  box  or  camera,  facing  the  per¬ 
son.  But  were  the  camera  a  simple  box  with 
a  hole  in  front  through  which  the  light  could 
fall  on  the  plate  behind,  the  result  would  be 
a  uniform  darkening  of  the  film  from  the  ex¬ 
posure  to  light  and  no  picture  would  be  pro¬ 
duced.  What  the  photographer  desires  is  to 
throw  on  the  plate  an  image  of  the  person  in 
light  and  shade.  The  parts  of  the  sensitive  film 
on  which  the  light  portions  of  the  image  fall 
are  strongly  acted  on,  and  the  parts  on  which 
the  shadows  fall  are  feebly  acted  on,  and  more 
or  lees  feebly  as  the  shadows  are  deep  or  slight 
The  sensitive  plate  is  thus  unequally  acted  on, 
and  when  the  photographer  has  submitted  it  to 
the  action  of  certain  chemical  solutions  the  film 
is  left  thick  and  dark  where  the  strong  light 
fell,  but  thinner  and  more  or  lees  transparent  in 
the  places  corresponding  to  the  shadows.  If 
then  he  holds  his  plate  up  to  the  light  and 
looks  through  it,  he  sees  in  light  and  shadow  an 


image  of  the  penon  who  eat  before  the  camera. 
But  to  obtain  this  there  must  be  certain  definite 
parts  of  the  sensitive  plate  corresponding  to 
certain  parts  of  the  person.  Thus  if  the  light 
is  shining  strongly  on  one  side  of  the  person’s 
face,  the  sensitive  plate  must  receive  the  rays 
reflected  from  that  part  of  the  face,  and  these 
rays  must  not  be  diffused  over  the  whole  plate, 
but  made  to  fall  on  a  part  of  the  plate  corre¬ 
sponding  accurately  in  outline  and  in  propor¬ 
tionate  size  to  the  part  from  which  they  have 
proceeded.  So  it  must  be  with  the  rest  of  the 
figure.  On  the  plate  there  must  be  parts  corre¬ 
sponding  to  the  parts  of  the  person  to  be  pho¬ 
tographed.  It  is  the  same  in  vision.  If  not 
merely  a  general  impression  of  light  is  to  be 
obtained,  but  a  definite  knowledge  of  things, 
then  on  the  retina  there  must  be  distinct  lumi¬ 
nous  impiessions,  distinct  regions  of  light  and 
shadow  corresponding  to  the  lights  and  shadows 
of  the  object  from  which  rays  of  light  are  pro¬ 
ceeding  to  the  eye.  In  short,  we  cannot  see  in 
absolute  darkness,  we  see  only  when  light  enters 
the  eye,  and  we  see  definite  things  only  when 
rays  of  light  fall  on  them  and  are  by  them 
reflected  into  the  eye.  If  all  objects  reflected 
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light  equally  from  their  whole  surface  we  could 
not  see  things  defined  from  one  another;  and  we 
would  bavesimply  a  consciousness  of  a  uniformly 
illuminated  surface.  Things  have  definite  out- 
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lines,  and  forma,  because  light  is  unequally 
reflected  from  different  parte  of  their  surface, 
the  illuminated  object  being  mapped  out  by  the 
shadow  that  surrounds  iL  It  is  only, 
then,  when  such  illumination  and  shadow 
are  accurately  reproduced  on  a  sensitive 
photographic  plate  that  an  image  of  a 
person  or  object  is  obtained,  and  only 
when  accurately  reproduced  on  the  sensi¬ 
tive  coat  of  the  eye  that  we  can  see  things 
distinctly.  How  then  is  this  accurate  re¬ 
production  of  light  and  shadow  obtained  1 
Let  us  examine  the  photographer’s  appa¬ 
ratus,  for  in  it  is  an  accurate  representa¬ 
tion  of  the  eye. 

The  ])hotographic  camera  is  a  box  (h  m,  Fig. 
157),  the  inner  surface  of  which  is  painted  a  dull 
black,  and  which  is  light-tight.  In  front  is  an 
opening  into  which  is  screwed  a  brass  tube  (as) 
fitted  with  a  aeries  of  convex  lenses,  shown  in 
the  upper  part  of  the  figure  (b  l).  A  screw  (v) 
enables  the  tube  containing  the  lenses  to  be 
worked  backwards  or  forwards  in  an  outer  case. 
The  box  is  closed  at  the  back  by  a  ground-glass 
plate  (o),  capable  of  being  removed.  No  light 
enters  the  box  except  through  the  opening  in 
front  (which  may  be  closed  by  a  cap),  and  it 
must  pass  through  the  lenses  on  its  way. 

The  effect  of  a  convex  lens  is  exhibited  in 
Fig.  158.  It  brings  rays  of  light  passing  through 


it  to  a  point  or  focus  (r)  by  refracting  or 
bending  them  out  of  their  course.  Now  sup¬ 
pose  that  the  object  from  which  the  light  is 
reflected  is  an  arrow,  as  in  Fig.  159.  The  rays 
of  light  from  the  point  of  the  arrow  (a)  are 
acted  on  by  the  lens  and  brought  to  a  focus  at 
a,  the  rays  from  the  other  end  of  the  arrow  are 
focussed  by  the  lens  at  6,  and  rays  from  every 
other  point  of  the  candle  are  focussed  at  corre¬ 
sponding  points  between  a  and  b,  so  that  rays 
from  every  point  of  a  b  have  corresponding 
points  in  the  line  u  b.  In  short,  an  image  of 
AB  is  produced  at  a 6  through  the  agency  of  the 
convex  lens,  but  the  image  is  upside  down. 


because,  as  we  see,  a  is  the  image  of  a,  and  b 
of  B.  Now  if  at  a  6  a  screen  were  placed,  and 
if  all  light  except  that  passing  through  the  lens 


were  prevented  falling  on  the  screen,  a  bright 
distinct  image  of  the  arrow  would  be  seen,  but 
smaller  than  the  real  object  and  upside  down. 
The  conditions  would  be  accurately  fulfilled  if 
the  screen  were  on  the  back  wall  of  a  black  box 
which  had  an  opening  in  front  in  which  was 
fixed  the  lens.  But  this  is  Just  a  camera  with 
its  ground-glass  plate  as  screen.  The  inside  of 
the  box  is  blackened  to  prevent  reflection  of 
light  which  would  mar  the  distinctness  of  the 
image.  Now  from  Fig.  159  it  will  be  evident 
that  if  A  B  were  brought  nearer  to  the  lens, 
its  image  ab  would  not  be  found  in  the  same 
place.  It  would  be  further  removed.  The 
screen  would  require  to  be  moved  back  a  bit. 
Suppose  the  screen  were  immovable,  the 
lens  might  be  altered  in  position  so  as  to 
bring  the  focus  once  more  on  to  the 
screen.  If  the  lens  could  not  be  moved, 
nor  the  screen,  the  new  position  of  ab 
would  cause  its  image  to  fall  behind  the 
screen.  If  another  lens  were  placed  in 
front  or  behind  the  original  one  its  action 
would  be  strengthened,  the  rays  would  be 
brought  to  a  focus  sooner,  and  if  the  added 
lens  had  the  proper  degree  of  convexity 
(of  thickness  in  the  middle)  the  image 
would  be  brought  forward  so  as  to  make  it  once 
more  fall  on  the  screen.  Now  in  a  pkotogra> 
pher’s  camera  the  screw  which  moves  the  lenses 
backwai'ds  or  forwards  in  their  outer  tube  is  for 
the  purpose  of  bringing  the  focus  always  on  the 
ground-glass  plate.  Usually  also  the  box  is  made 
so  that  it  can  be  lengthened  or  shortened  to  eflect 
the  same  purpose,  for  the  lenses  always  remain 
the  same.  Another  thing  remains  to  be  noticed 
about  the  photographer’s  camera.  Lenses  focus 
more  quickly  rays  of  Ught  passing  through  them 
near  the  circumference  than  those  passing 
through  the  centre.  Both  sets  of  rays  are  not 
focussed  at  the  same  point.  If  the  rays  come 
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from  an  object,  the  image  prodaced  ia  not  defi¬ 
nite,  becauae  all  the  raya  of  light  are  not  equallj 
focoaaed.  Now  in  a  camera  thia  ia  corrected  by 
the  uae  of  a  att^  or  diaphragm.  It  oonaiata  of 
a  plate  of  metal  with  a  hole  in  the  centre.  This 
is  paaeed  through  a  alit  in  the  metal  tube 
between  the  lenaea.  It  cnta  off  the  outside  rays, 
the  centre  ones  only  passing.  The  holes  are 
made  of  various  sizes  to  suit  the  amount  of 
light  By  means  of  the  stop  an  element  of  con¬ 
fusion  is  removed  and  the  image  made  very 
distinct 

Now  if  this  description  of  a  photographer’s 
camera  be  applied  to  Fig.  154  it  will  be  evident 
bow  accurately  it  represents  the  purposes  of  the 
eyeball.  The  eyeball  is  a  chamber  with  com¬ 
pact  walla  into  which  light  can  pass  only 
through  a  clear  pmiion  in  front  (the  cornea). 
Like  the  camera  the  eyeball  has  a  dark  coat 
to  prevent  reflection  of  light,  the  dark  cho¬ 
roid.  Towards  the  front  is  a  lens— the  ciystal- 
line  lens — through  which  all  rays  of  light  that 
enter  the  eye  must  pass.  The  lens  focusses  the 
rays  as  any  ordinary  lens  would  do.  But  the 
action  of  the  lens  is  aided.  There  are  several 
refractive  substances  forming  the  eye.  The 
cornea  refracts  slightly,  so  also  does  the  aqueous 
humour  filling  the  anterior  chamber,  and  the 
vitreous  humour  filling  the  posterior  chamber 
does  so  to  a  greater  extent  than  either  cornea  or 
aqueous  humour.  Thus  the  moment  rays  of  light 
enter  the  eye  they  begin  to  be  bent  out  of  their 
eoutae,  and  the  result  of  the  action  of  the  lens, 
aided  by  the  cornea  and  aqueous  and  vitreous 
humours,  is  that  rays  of  light  that  are  parallel 
when  they  fall  upon  the  eye  are  brought  to  a 


object  and  Inroitod 

focus  on  the  back  wall.  If  then  an  object  is  a 
long  distance  off,  rays  of  light  proceeding  from 
it  and  falling  on  the  eye  are  brought  to  a  focus 
on  the  back  wall  of  the  eye,  and  there  will  be 
produced  a  small  image  of  the  object  uptide 
dovn  (Fig.  160X  Suppose  the  object  is  brought 


near,  then,  as  we  bare  seen  with  a  lens,  the 
image  would  fall  beyond  the  wall  of  the  eyebalL 
To  secure  that  it  fall  on  the  wall  ezacUy,  one  of 
three  things  is  necessary,  as  we  have  seen,  the 
wall  must  be  moved  further  back,  or  the  lens 
must  be  capable  of  movement,  or  there  must  be 
some  way  of  increasing  the  focussing  power  of 
the  lens,  so  that  the  rays  are  sooner  brought  to 
a  focus,  and  thus  made,  once  more,  to  fail  on 
the  wall.  In  the  eye  it  is  the  convexity  of  the 
lens  that  is  altered,  and  by  this  means  the  sye 
ia  capable  of  accommodating  itself  to  different 
distances,  as  it  is  phrased. 

Accommodation  of  the  Eye  to  different 
distances.  We  are  continually  moving  our  eyes 
from  object  to  object,  now  looking  at  something 
at  a  distance,  now  at  something  near,  and  again 
at  something  far  off.  To  see  each  thing  dis¬ 
tinctly  the  eye  must  be  cajiable  of  altering  itself 
with  great  precision  and  rapidity  to  suit  the 
varying  distanoea  The  lens  is  a  very  elastio 
body,  as  stated  on  p.  340,  and  is  confined  within 
a  capsule  which  presses  upon  it,  and  flattens  it 
somewhat.  But  the  pressure  of  the  capsule 
may  be  relaxed  by  contraction  of  the  ciliary 
muscle  (p.  340),  so  that  the  lens  bulges  forwards 
and  becomes  more  convex.  When  we  look  at 
a  near  object  the  ciliary  muscle  contracts,  the 
capsule  relaxes,  the  lens  bulges  forwards,  the 
rays  of  light  are  thereby  more  refracted  and  the 
image  of  the  object  is  distinctly  produced  on  the 
back  of  the  eyeball.  When  the  object  is  nearer, 
the  ciliary  muscle  contracts  more,  and  the  lens 
becomes  still  more  convex.  When  the  object  is 
far  away,  if  the  lens  were  to  remain  as  before, 
the  image  would  be  formed  in  front 
of  the  back  of  the  eyeball,  and, 
therefore,  the  ciliar}*  muscle  relaxes, 
the  capsule  tightens,  the  lens  is  flat¬ 
tened  slightly,  refracts  less  strongly, 
and  the  image  is  formed  on  the 
back  wall  as  before. 

Normal  or  regular  Sight  exists 
when  the  degree  of  convexity  of  the 
lens  and  the  length  of  the  eye  are 
such  that  rays  of  light  coming  from 
a  distance  are  brought  to  a  focus  on 
the  retina — the  lining  of  the  back 
of  the  eye — vithout  any  effort  of  the  eye,  the 
eye  remaining  at  rest.  Practically  all  objects 
at  a  distance  of  about  70  yards  and  upwards 
from  the  eye  require  no  effort  of  accommo¬ 
dation.  This  distance  from  the  eye  is  the  far 
point  at  which  the  need  of  accommodation 
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ceaseB,  and  it  haa  been  called  the  punctum 
remotum,  or  far  point.  As  soon  as  an  object 
comes  nearer  than  that,  the  lens  must  begin  to 
become  more  convex,  and  the  nearer  the  object 
comes  the  more  does  the  lens  increase  in  con¬ 
vexity  by  the  contraction  of  the  ciliary  muscle, 
till  the  object  is  so  near  that  every  effort  is 
made  to  produce  greater  contraction  and  thereby 
greater  convexity,  and  a  sense  of  straining  is 
experienced.  A  point  is  at  last  reached  so  near 
to  the  eye  that  no  further  accommodation  can 
be  effected,  and,  if  the  object  is  brought  nearer, 
it  is  no  longer  distinctly  seen.  This  point  is 
the  punctum  proximum  or  near  point,  and  for 
the  ordinary  eye  the  distance  is  about  six  inches. 
In  other  words,  from  an  object  distant  75  yards 
and  upwards  from  the  eye  reflected  rays  of 
light  falling  upon  the  eye,  and  passing  through 
its  lens,  humours,  &c.,  come  naturally  to  a  focus 
on  the  retina  and  form  an  image  there,  without 
any  effort  of  the  eye.  Bays  from  an  object  any 
nearer  than  that  would  be  focussed  behind  the 
eye  were  no  effort  made,  but  by  the  arrange¬ 
ments  for  accommodation  the  lens  becomes 
more  convex  and  the  rays  are  focussed  sooner, 
BO  that  they  again  fall  on  the  retina.  As  the 
body  comes  nearer  and  nearer  the  effort  on  the 
part  of  the  eye  to  focus  the  rays  becomes  greater 
and  greater  till  no  greater  effort  can  be  put 
forth,  and  if  the  body  be  nearer  than  six  Inches 
the  effort  is  not  sufficient,  the  lens  cannot  be¬ 
come  convex  enough,  and  thus  the  rays  are  no 
longer  brought  to  a  focus  on  the  retina,  and  in 
consequence  the  body  can  no  longer  be  dis¬ 
tinctly  seen. 

\xmi-sight{Hypermetropia), — If  thearrange- 
ments  necessary  to  secure  distinct  vision  when 
a  person  looks  at  objects  at  varying  distances 
from  the  eye  be  understood,  the  defects  of  the 
eye,  termed  long-sight  and  short-sight,  will  be 
readily  comprehended.  We  have  seen  that  in 
Oldinary  conditions  of  the  eye,  rays  of  light 
from  distant  objects  form  a  picture  on  the 
retina  without  any  effort  on  the  part  of  the 
eye.  Now  suppose  the  distance  between  the 
back  wall  of  the  eye  and  the  front  is  less  than 
usual,  other  things  being  usual,  rays  of  light 
from  far-off  bodies  will  reach  their  focus  not  on 
the  retina,  as  they  ought  to,  but  behind  it, 
because  the  retina  is  not  so  far  back  as  it  ought 
to  be.  (Refer  to  Fig.  161.)  If  the  difference  from 
the  normal  be  slight,  the  person  is  able  to  correct 
it  by  a  slight  effort  of  accommodation.  By  this 
slight  effort  the  lens  becomes  more  convex,  brings 
the  rays  sooner  to  a  focus,  and  thus  brings  the 


picture  forwards  so  as  to  make  it  fall  on  the  re¬ 
tina,  when  the  object  is  distinctlyseen.  The  effort 
required  may  be  so  slight  that  for  a  long  time 
the  person  is  unaware  of  it.  But  the  meaning 
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of  the  condition  is,  that  even  when  the  person 
is  looking  at  far-distant  things,  which  in  ordi¬ 
nary  circumstances  he  should  see  distinctly 
without  any  movement  of  the  lens,  even  when 
looking  at  these  far-off  things  his  eyes  are  not 
at  rest,  but  require  to  focus  to  make  the  image 
fall  on  the  retina.  As  the  object  comes  nearer 
the  amount  of  focussing  required  becomes 
greater,  and  the  power  of  accommodating  the 
eye  to  see  distant  objects,  having  begun  sooner 
than  is  usual,  is  sooner  exhausted.  That  is, 
the  eye  becomes  unable  to  focus  any  further 
before  the  object  has  come  so  near  the  eye  as  is 
usual.  Thus  a  person  with  long-sight  is  unable 
to  read  a  letter  or  newspaper,  let  us  say,  when 
it  is  held  the  ordinary  distance  from  the  eye, 
because  his  focussing  power  has  failed  sooner 
than  is  customary.  He,  therefore,  holds  the 
paper  or  letter  farther  off  from  his  eye  than 
ordinarily  is  done.  Tlie  “near  point”  is  farther 
away  from  the  eye  than  in  ordinary  sight.  The 
defect  is  called  “long-sight”  on  this  account. 
The  remedy  is  evident  Suppose  it  is  at  twelve 
inches  from  the  eye  that  the  power  of  the  lens 
to  become  more  convex  fails,  by  placing  in 
front  of  the  eye  a  spectacle  whose  surface  is 
convex — rounded — the  lens  is  aided,  the  focus 
of  the  rays  is  brought  forward,  and  the  person 
can  now  hold  bis  letter  or  paper  nearer  and  yet 
see  distinctly.  (Refer  to  B.  of  this  section.) 
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The  accommodation  of  the  ejee  of  a  long¬ 
sighted  person  is  neyer  at  rest  The  result  is 
that  in  time  a  feeling  of  strain  and  soreness  is 
produced,  and  the  eyes  become  red  and  watery, 
especially  when  the  peraon  reads,  writes,  sews, 
or  performs  any  fine  work,  since,  the  nearer  the 
object  is,  the  more  effort  is  required  to  see  it 
distinctly. 

Short>sight  {Myopia)  is  the  opposite  condi¬ 
tion  to  the  former.  The  distance  between  the 
back  and  front  of  the  eye  is  greater  than  usuaL 
When  the  person  looks  at  distant  objects,  the 
focus  does  not  fall  on  the  retina  as  in  ordinary 
sight,  nor  yet  behind  the  retina  as  in  long-sight, 
where  the  distance  is  less  than  usual,  but  it  falls 
in  front  of  the  retina.  (Fig.l61,c.)  Itis  plain  that 
the  person  can  do  nothing  to  correct  Uiis.  His 
eyes  are  at  rest,  and  yet  the  focus  is  in  front  of 
the  retina.  Any  effort  of  accommodation  would 
make  things  worse,  by  making  the  lens  more 
convex,  and  bringing  the  image  still  farther 
forwards.  If  the  lens  could  be  flattened  so  that 
the  rays  were  not  brought  to  a  focus  so  soon, 
distinct  vision  would  result,  but  there  are  no 
arrangements  for  doing  this.  The  eyes  are  at 
rest,  and  in  this  state  the  lens  has  its  least 
degree  of  forward  curve.  Now  as  the  object 
looked  at  comes  nearer  and  nearer  the  focus 
gradually  passes  back  till  at  length  it  falls  on 
the  retina,  and  the  person  then  sees  the  object 
distinctly.  Thus  a  short-sighted  person  cannot 
see  persons  or  things  distinctly  at  a  distance. 
Moreover,  a  short-sighted  person  sees  distinctly, 
and  without  any  accommodation  by  his  eyes, 
that  is,  bis  eyes  being  at  rest,  an  object  at  the 
distance  for  which  a  person  with  ordinary  sight 
requires  to  focus  strongly.  That  is  to  say, 
the  short-sighted  person  does  not  require  to 
bring  into  play  the  arrangements  for  accommo¬ 
dation  so  soon  as  the  person  with  ordinary  sight, 
and  thus  the  accommodation  of  the  person  with 
ordinary  sight  is  exhausted  before  that  of  the 
short-sighted  person.  Thus,  when  the  ordinary 
individual  has  brought  printed  matter  so  near 
his  eyes  that  if  he  bolds  it  any  nearer  it  is 
no  longer  distinct,  the  short-sighted  person  can 
bring  it  much  nearer  and  still  see  it  distinctly. 
Indeed  to  see  it  distinctly  be  requires  to  hold  it 
nearer  than  the  ordinary  reading  distance.  On 
this  account  the  defect  is  called  “short-sight" 
It  is  thus  evident  that  the  short-sighted  person 
cannot  by  any  means  see  things  at  a  distance 
distinctly,  because  the  picture  does  not  fall  on 
the  back  wall  of  the  eyeball ;  on  the  other  hand 
he  sees  things  very  much  nearer  than  usuaL  To 


correct  this  some  arrangement  is  required  which 
will  prevent  the  rays  of  light  coming  so  soon  to 
a  fociu,  by  which  means  the  image  will  be  pro¬ 
duced  further  back  and  made  to  faU  on  the 
retina.  A  concave  spectacle — one  hollow  on  the 
surface — does  this,  for  it  slightly  disperses  the 
rays,  and  they  are  brought  to  a  point  later  than 
they  would  otherwise  be.  (Refer  to  B.  of  this 
section.) 

The  Movements  of  the  Eyeball.— The  eye¬ 
ball  is  controlled  by  a  set  of  six  small  muscles, 
which,  with  one  exception,  are  attached  to  the 
back  part  of  the  cavity  in  which  the  eye  rests. 
The  muscles  pass  forwards  and  are  connected 
by  thin  flat  tendons  to  the  outer  coat  of  the 
ball,  a  short  distance  behind  the  clear  part 
the  eye— the  cornea.  Four  of  these  muscles 
run  a  straight  course,  and  are  called  recti  mu»> 
cles  (Latin  rectus,  straight).  One  is  attached 
in  the  middle  line  above,  another  below,  and 
one  to  each  side  of  the  eyebalL  They  are, 
therefore,  called  superior,  inferior,  internal  and 
external.  Acting  alone  one  would  turn  the 
eye  upwards,  another  downwards,  the  third  in¬ 
wards,  the  last  outwards.  The  other  two  mus¬ 
cles  bend  in  their  course,  and  are  called  oblique 
muscles.  One  arises  behind  in  common  with 
the  four  straight  muscles,  and  passes  to  the 
front  towards  the  inner  angle  of  the  socket, 
there  it  ends  in  a  round  tendon  and  passes  over 
a  tendinous  pulley.  From  the  pulley  it  changes 
its  course,  proceeds  over  the  eyeball  slightly 
backwards  and  becomes  attached  to  the  ball  at 
its  outer  side.  When  it  contracts,  acting  round 
the  pulley,  it  rolls  the  ball.  Since  it  proceeds 
over  the  eye  it  is  called  the  superior  oblique 
muscle.  The  other  oblique  muscle  is  below — 
inferior  oblique.  It  springs  from  the  lower 
part  of  the  inner  angle  of  the  socket  and  passes 
below  the  ball  towards  its  outer  side  where 
it  is  attached.  When  it  contracts  it  also  rolls 
the  eyeball,  but  in  an  opposite  direction  to  the 
superior  oblique.  These  oblique  muscles  do  not 
act  alone,  but  in  association  with  one  or  other  of 
the  straight  muscles.  In  combination  they  pro¬ 
duce  the  varied  movements  which  the  eyeball 
can  so  freely  perform. 

As  a  rule  both  eyes  are  moved  at  the  same 
time  in  the  same  direction,  so  as  to  regard 
the  same  object.  When  one  muscle  becomes 
paralysed  so  thah  the  eyeball  cannot  be  turned 
in  that  direction,  the  two  eyes  no  longer  act  to¬ 
gether,  when  the  person  seeks  to  look  that  way. 
The  sound  eye  is  turned  far  enough,  the  other 
fails  to  go  round.  Squinting  is  produced,  and 
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the  particular  object  looked  at  is  seen  double. 
Aa  soon  as  the  eyes  are  turned  in  other  direc¬ 
tions,  they  a^in  act  together,  the  squint  disap¬ 
pears  and  the  vision  is  single.  (Refer  to  Dou¬ 
ble  Vision,  p.  360.) 

The  Information  gained  by  the  Eyes.— 
It  may  be  well  to  state  here  briefly  the  sub¬ 
stance  of  the  foregoing  paragraphs.  The  eye  is 
to  be  regarded  as  the  peculiar  form  of  ending 
of  the  optic  nerve,  designed  to  be  affected  only 
by  light,  and  so  excited  by  light  as  to  send  on 
to  the  brain  an  impression  which  there  gives 
rise  to  a  sensation  of  light.  It  is  supplied  with 
a  series  of  structures  that  act  as  convex  lenses, 
which  so  focus  rays  of  light,  passing  through 
them  from  external  objects,  as  to  form  small 
images  of  these  objects  on  the  retina,  the  ner¬ 
vous  coat  that  lines  the  inner  surface  of  the 
back  chamber  of  the  eyeball.  Now  the  first 
thing  to  notice  is,  that  it  is  this  image  on  the 
retina  that  produces  the  sensation  of  seeing 
something,  and  yet  we  are  not  conscious  of  the 
image  on  the  retina  but  only  of  the  outward 
thing  from  which  the  rays  of  light  proceed. 
This  is  difficult  to  understand.  It  is  doubtless 
the  result  of  education.  We  learn  that  the 
things  we  see  are  the  result  of  impressions 
reaching  us  from  the  outside,  and  we  refer  the 
object  from  which  the  impressions  reach  us  out¬ 
wards  in  the  direction  of  the  straight  lines  in 
which  the  ra3rs  of  light  fail  upon  the  eye.  Thus, 
it  is  related  of  a  patient,  who  was  blind  from 
bis  birth  owing  to  cataract,  that  when  sight  was 
restored  by  an  operation,  performed  by  the 
English  surgeon  Cheselden,  he  thought  all  ob¬ 
jects  he  saw  touched  his  eyea  His  other  senses 
corrected  his  mistake.  He  found  when  he  put 
his  hand  up  that  the  objects  did  not  touch  his 
eyes,  that  he  had  to  walk  towards  them  in 
order  to  touch  them,  &c.  Thus  be  trained  his 
eyes  by  means  of  other  senses,  and  in  other 
ways,  to  appreciate  the  distance  from  him  of 
the  objects  be  saw.  Again,  the  brain  of  the 
man  suffering  from  delirium  tremens  is  dis¬ 
turbed  and  excited  by  what  he  has  drunk. 
The  seeing  centre  in  the  brain  is  aroused  by 
the  stimulant  and  perverted  by  it,  and  he  be¬ 
comes  conscious  of  images  so  produced,  and  be¬ 
lieves  them  to  represent  actual  existences.  The 
creatures  that  leer  at  him,  and  crawl  over  him, 
and  dance  before  him,  are  the  creations  of  his 
excited  brain,  but  his  judgment  is  also  per¬ 
verted,  and  he  is  unable  to  perceive  that  they 
have  no  real  objects  corresponding  to  them  in 
the  external  world.  Again,  when  pressure  is 


exerted  on  the  eyeball,  or  when  a  sudden  blow 
is  received  on  the  eyes,  the  nervous  apparatus 
of  vision  is  excited  and  colours  or  bright  sparks 
(called  phosphenes)  are  seen,  which  only  ex¬ 
perience  teaches  to  be  due  to  internal  disturb¬ 
ances.  The  production  of  what  are  called  Pui^ 
kinge’s  figures  is  another  example  of  the  same 
thing.  If  a  person  goes  into  a  dark  room  with 
a  lighted  candle,  and,  facing  a  blank  plain- 
coloured  wall,  holds  the  candle  to  the  side  of 
the  head,  moving  it  up  and  down,  the  appear¬ 
ance  of  branching  lines  will  be  seen  on  the 
wall.  These  are  shadows  of  the  blood-vessels 
of  the  retina  (p.  341).  The  sensitive  portion  of 
the  retina  (the  layer  of  rods  and  cones)  is  be¬ 
hind  the  blood-vessel  layer,  and  thus  the  lines  of 
vessels  intercept  the  light  passing  in  at  the  ex¬ 
treme  side  of  the  eye,  the  shadows  produced 
appearing  to  the  person  to  be  something  out¬ 
side.  Then  it  is  well  known  that  minute 
floating  bodies  in  the  humours  of  the  eye  pro¬ 
duce  shadows  which  to  the  person  seem  to  float 
across  his  vision  in  space.  These  are  called 
muscsB  volitantes.  It  is  then  only  by  a  process 
of  education,  in  which  the  various  senses  take 
part,  that  a  person  learns  to  judge  of  the  actual 
existence  of  an  outward  object  corresponding  to 
his  seusation.  It  may  be  remarked  that  a  simi¬ 
lar  explanation  applies  to  hallucinations.  This 
is  the  term  given  to  things  a  person  seems  to 
see  for  which  there  is  nothing  externally  to 
account.  There  are  undoubted  cases  on  record 
where  an  individual  has  seen  a  person  or  thing 
in  the  immediate  neighbourhood,  and  by  going 
up  to  the  place  has  assured  himself  that  nothing 
but  simply  space  existed  there.  Sir  David 
Brewster  gives  a  case,  in  his  NvUural  Magic,  of 
a  lady  who  on  entering  the  drawing-room  saw 
her  husbuid  standing  on  the  heartb-rng  with 
his  back  to  the  fire.  She  addressed  him  and 
sat  down  in  a  chair  within  two  feet  of  the 
figure.  After  she  had  again  spoken,  the  figure 
moved  off  to  the  window  and  then  disappeared. 
Frequently  afterwards  she  bad  similar  experi¬ 
ences,  seeing  other  persons  and  things,  in  the 
presence,  on  one  occasion,  of  her  husband,  who 
assured  her  that  the  cat  she  saw  sitting  on  the 
rug  at  his  feet  had  no  actual  existence.  She 
herself  had  the  courage  more  than  once  to  con¬ 
vince  herself  that  the  appearance  was  a  decep¬ 
tion  by  sitting  down  on  the  cliair  on  which  she 
saw  someone  sitting,  when  the  appearances  van¬ 
ished.  In  these  cases  changes  were  excited  in 
the  nervous  apparatus  of  vision  not  due  to  any 
outward  existence,  though  as  a  rule  only  pro¬ 
duced  by  such,  and  the  lady  was  consequently 
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for  the  time  deoeired,  until  ebe  hed  corrected 
her  aeneatioDa  bj  other  means. 

Another  thing  to  be  noticed  is  that  the  image 
on  the  retina  is  upside  down,  and  yet  we  see 
things  in  their  upright  position.  Wbeu  we  di¬ 
rect  our  eyes  towards  a  particular  object  rays  of 
light  pass  into  the  eye  not  only  from  that  object 
but  from  other  parts  in  its  immediate  surround¬ 
ing,  and  we  become  conscious  not  only  of  the 
particular  object  we  are  looking  at  but  of  a 
region  round  about  it.  This  region  is  called 
the  visual  field  or  field  of  vision.  Now  rays 
of  light  coming  from  the  left  of  the  field  of 
vision  fall  on  the  right  aide  of  the  retina,  rays 
from  the  upper  part  of  the  field  fall  on  the 
lower  part  of  the  retina,  rays  from  the  lower 
part  of  the  field  on  the  upper  part  of  the  retina, 
and  BO  on.  We  refer  the  image  on  the  lower 
part  of  the  retina  in  the  direction  from  which 
the  rays  come,  that  is,  towards  the  upper  part 
of  the  field  of  vision.  Moreover  we  interpret 
by  means  of  touch,  for,  to  reach  with  the  hand 
the  part  of  the  object  whose  image  is  on  the 
lower  part  of  the  retina,  we  must  raise  the 
hand,  and  to  touch  the  part  of  the  object  whose 
image  falls  on  the  right  side  of  the  retina  we 
must  pass  the  hand  to  the  left  side,  and  so  on. 
Thus  though  the  image  is  upside  down  on  the 
retina,  we  see  the  object  upright. 

The  estimate  of  size  given  by  the  eyes  de¬ 
pends  on  the  angle  formed  by  the  rays  of  light 
before  croering  in  the  eye.  This  is  explained 
by  Fig.  162.  From  the  object  pah,  rays  rp,  bA 
pass  to  the  eye.  At  o  they  form  an  angle  fob. 
This  is  the  visual  angle,  the  angle  under  which 
PAH  is  seen,  pah  forms  an  image  pk  on  the 
retina,  and  its  apparent  size  is  dependent  upon 
the  angle  at  o.  ^t  the  lines  v'bh'  and  f'ch* 
are  seen  under  the  same  visual  angle,  and  will. 
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therefore,  have  the  same  apparwt  size,  and  form 
images  of  the  same  size  on  the  retina.  To  this 
impression,  however,  there  remains  to  be  added 
the  idea  of  distance.  We  know  that  as  objects 
pass  farther  and  farther  away  from  us  they 


i^pear  smaller  and  smaller,  and  as  they  ap¬ 
proach  they  become  larger.  If,  therefore,  an 
object  at  a  great  distance  off  appears  as  large  as 
an  object  very  near  to  us,  we  judge  the  far-off 
object  to  be  much  more  extensive  than  the  near 
one. 

Our  appreciation  of  distance  is  guided  to  a 
large  extent  by  the  clearness  with  which  the 
object  looked  at  is  perceived  and  its  details 
made  out  If  the  atmosphere  be  very  clear, 
mountains  at  a  distance  appear  nearer  than 
they  do  when  the  atmosphere  is  hazy.  An  ar¬ 
tist  gives  an  impression  of  distance  to  the  objects 
in  the  background  of  bis  picture  by  the  want  of 
distinctness  of  their  outline  and  detail.  It  is 
very  difficult,  however,  to  judge  absolutely  of 
distanoe.  Between  lu  and  a  distant  object  a 
great  many  other  objects  intervene,  whose  dis¬ 
tanoe  from  us  we  can  more  readily  estimate. 
We  thus  guide  ourselves  in  forming  an  idea  of 
the  distance  of  the  far-off  object  by  the  others 
which  are  between,  and  which  afford  us  some¬ 
thing  to  measure  by.  Thus  everyone  knows 
the  errors  easily  made  by  sailors  at  sea  in  judg¬ 
ing  of  the  distance  between  their  ship  and 
another,  because  of  the  absence  of  anything  be¬ 
tween  to  aid  the  vision. 

For  various  reasons,  therefore,  judgments 
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formed  by  vision  of  the  real  size  and  distance 
of  things  are  not  too  reliable.  A  good  illustra¬ 
tion  is  given  in  Fig.  163.  The  distanoe  between 
A  and  B  seems  greater  than  the  distance  between 
B  and  c,  and  yet  it  is  the  same,  the  apparent  in¬ 
creased  space  between  a  and  b  being  due  to  the 
markings  between.  For  the  same  reason,  of 
two  squares  absolutely  identical  in  size,  oue 
marked  with  alternately  clear  and  dark  cross- 
bands,  and  the  other  with  alternately  clear  and 
dark  upright  markings,  the  former  will  appear 
broader  and  the  latter  higher  than  the  other. 
Thus  a  short  stout  person  whose  dress  is  croes- 
stripetl  or  made  with  flounces  appears  stouter 
than  she  really  is,  and  a  tall  woman  whose 
dress  has  upright  markings  or  folds  that  run  up 
and  down  exaggerates  her  length.  Conse¬ 
quently  a  stout  person  who  wants  to  increase 
her  apparent  height  and  diminish  her  apparent 
stoutness  should  wear  dresses  striped  or  folded 
up  and  down,  and  a  tall  person  who  wishes  to 
diminish  her  apparent  tallness  and  to  appear 
stouter  should  wear  cross-marked  or  folded 
dresses. 
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Single  Vision  with  Two  Eyes.  When  we 
look  at  an  object  with  both  eyes,  it  appears 
under  ordinary  circumstances  as  a  single  object. 
Two  images  of  the  object  are  produced,  how¬ 
ever,  one  on  the  sensitive  coat  (retina)  of  each 
eye,  though  we  are  not  conscious  of  two  images. 
If^now  a  finger  be  pressed  strongly  on  one  eye- 
ball  so  as  slightly  to  push  it  to  one  side,  the 
object  will  appear  double;  when  the  pres- 
snre  is  removed  the  object  is  again  single.  It 
seems,  therefore,  that  single  vision  with  two 
eyes  is  produced  when  the  image  of  an  object 
falls  on  the  corresponding  part  of  each  retina. 
If  one  eye  be  so  displaced  that  the  image  falls 
on  a  part  of  its  retina  that  does  not  correspond 
to  that  of  tho  other  eye,  then  the  object  ap¬ 
pears  double — double  vision,  as  it  is  called,  is 
produced.  In  looking  from  one  object  to  another 
the  eyes  are  moved  together  in  harmony  with 
one  another,  and  single,  vision  is  constantly 
secured.  If,  however,  a  person  suffers  from 
paralysis  of  one  of  the  muscles  of  one  eyeball, 
then  it  is  evident  that  when  the  eyeballs  are 
moved  in  a  particular  direction  the  paralysed 
muscle  will  be  unable  to  contract,  will  be  un¬ 
able  to  pull  the  eyeball  round  in  that  special 
direction,  and  thus,  while  the  eyeball,  whose 
muscles  are  all  sound,  is  properly  directed  to 
the  object,  the  other  one  cannot  be  sufficiently 
brought  round,  tho  image  of  the  object  will 
not  fall  on  correepiouding  points  of  the  two 
eyeballs,  and  double  vision  will  result  Since 
only  one  muscle  is  affected,  the  eyeball  can  be 
moved  quite  freely  in  every  direction  but  one, 
and  thus  in  all  other  directions  single  vision 
will  be  produced,  because  in  all  directions  but 
one  both  eyeballs  will  act  together.  Persons 
who  squint  would  also  “  see  double  ”  were  it  not 
that  they  accustom  themselves  to  use  only  the 
straight  ‘  eye,  and  speedily  become  altogether 
unconscious  of  the  image  on  the  squinting  eye. 

Single  vision  with  two  eyes,  that  is  binocular 
vision,  euables  us  to  judge  of  the  solidity  of 
objects  looked  at.  The  image  that  falls  on 
each  eye  is  not  absolutely  the  same,  because 
each  eye  regards  the  object  from  a  very  slightly 
different  point  of  view.  The  two  images,  dif¬ 
fering  BO  little  from  one  another,  are  fused 
together  in  our  consciousness ;  but  the  result  of 
the  slight  difference  is  to  give  us  a  particular 
impression  which  experience  has  taught  us  is 
due  to  the  object  being  not  fiat  but  raised — we 
have,  that  is,  the  impression  of  a  solid  body. 
This  may  be  illustrated  by  a  very  simple  ex-> 
periment.  Fig.  164  shows  two  views  of  a  cube ; 
the  view  on  the  right  hand  presents  the  ap¬ 


pearance  that  would  be  perceived  suppose  a 
cube  were  looked  at  by  the  right  eye,  while  on 
the  left  hand  is  the  appearance  of  the  cube  to 
the  left  eye,  the  position  of  the  person  not 
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being  changed.  Now  let  one  take  a  card  about 
10  inches  long  and  hold  it  between  the  two 
views,  let  the  person  rest  bis  forehead  on  the 
npper  end  of  the  card  and  look  on  the  figure,  so 
that  the  left  eye  sees  only  the  left  view  and 
the  right  eye  sees  only  the  right  view ;  with 
a  slight  converging  of  the  eyes  only  one  cube  is 
seen,  but  it  is  neither  the  right-hand  nor  left- 
hand  view,  but  a  view  produced  by  an  over¬ 
lapping  of  the  two,  and  the  cube  stands  out 
from  the  paper  as  if  it  were  actually  a  solid 
body. 

This  is  the  principle  of  the  stereoscope.  Fig. 
165.  It  is  a  box  divided  into  two  sides  by  a 
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thin  partition  down  the  centre.  In  the  bottom 
of  the  box  is  placed  a  card  on  which  are  pasted 
two  photographs  of  the  same  thing.  Each 
photograph,  however,  has  been  taken  from  a 
slightly  different  point  of  view,  so  slightly  dif¬ 
ferent  that,  without  careful  examination,  one 
would  conclude  they  were  both  absolutely  the 
same  photographs.  The  views  are  of  such  a 
size  that  each  one  extends  across  the  space  in 
the  bottom  of  its  compartment,  and  the  central 
partition  accurately  separates  the  two.  At  the 
opposite  end  of  the  box  are  two  lenses,  so 
placed  that  when  the  box  is  held  up  to  the  eyes 
each  eye  looks  through  one  lens.  Looking 
through  the  glasses  each  eye  sees  a  photograph, 
slightly  magnified.  The  lenses  are  of  such  a 
shape  that  they  cause  a  slight  displacement  of 
the  pictures,  so  that  the  images  fall  on  corres¬ 
ponding  points  of  the  two  eyes.  The  two 
images  are  fused  together,  and  one  becomes  con- 
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acious  of  only  one  picture,  in  which  the  objects 
stand  out  in  relief,  just  as  they  would  appear 
were  one  looking  at  the  actual  objects  them* 
selves. 

Colour.  Ordinary  sunlight  appears  to  be 
compounded  of  seven  different  colours:  red, 
orange,  yellow,  green,  blue,  indigo,  and  violet. 
If  a  wedge-shaped  piece  of  crystal — ^a  prism — 
be  held  up  between  the  sunlight  and  the  eye, 
these  various  colours  will  be  seen,  because  the 
prism  separates  the  white  light  into  its  consti¬ 
tuent  colours.  The  band  of  the  different  colours 
produced  in  this  way  is  called  a  spectrum — the 
spectrum  of  sunli^t  The  rainlMW  is  such  a 
spectrum.  The  same  thing  can  be  shown  in 
another  way.  If  the  seven  colours  be  painted 
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on  a  wheel  as  indicated  on  Fig.  166,  and  in 
proper  proportion,  and  the  wheel  be  turned  on 
a  pivot  through  its  centre  with  great  rapidity, 
the  eye  will  not  perceive  any  colour  at  all,  but 
the  wheel  will  appear  a  dull  white.  If,  how¬ 
ever,  one  of  the  seven  colours  be  omitted,  the 
revolving  wheel  will  be  no  longer  white.  The 
six  remaining  colours  will  still  be  fused  together, 
so  as  to  give  the  impression  of  one  colour — the 
result  of  the  union  of  the  six. 

Now  bodies  appear  variously  coloured  because 
of  their  behaviour  to  white  light.  Some  bodies 
held  op  between  the  light  and  the  eye  permit 
all  the  rays  to  pass  through,  and  therefore  ap¬ 
pear  without  colour,  other  bodies  do  not  permit 
all  the  rays  to  pass,  they  intercept  some.  Thus 
one  body  keeps  back  all  rays  but  the  red ;  they 
alone  pass  through,  and  thus  the  object  appears 
re<l.  Another  body  keeps  back  all  the  rays  but 
the  yellow  and  some  of  the  red,  and  it  appears  to 
be  orange.  A  third  body  permits  only  the  violet 
rays  of  white  light  to  pass,  and  it,  therefore, 
appears  violet,  and  so  on.  Again  another  class 
of  bodies  do  not  permit  rays  to  pass  through 


them,  but  they  reflect  rays.  Their  apparent 
colour  depends  upon  whether  they  reflect  white 
light  unchanged,  or  whether  they  reflect  only 
some  of  the  seven  different  rays  of  white  light 
and  retain  or  absorb  others.  A  body  that  reflects 
the  white  light  unchanged  appears  white,  a  body 
that  does  not  reflect  it  at  all,  but  absorbs  it, 
appears  black.  One  body  absorbs  all  rays  of 
white  light  except  red,  these  it  reflects  and  it 
appears  red  in  consequence.  If  you  throw  a 
beam  of  red  light  on  such  a  body,  say  a  piece  of 
red  ribbon,  it  reflects  the  rays  and  appears  bril¬ 
liantly  red.  But  throw  a  ray  of  yellow  light  on 
the  red  ribbon,  it  does  not  reflect  but  absorbs 
yellow  light;  in  consequence  it  appears  no  longer 
bright  coloured,  but  almost  black.  An  orange 
ribbon  reflects  partly  red  and  partly  yellow 
rays  of  white  light,  the  others  it  retains,  and  it 
therefore  appears  orange,  that  is  a  blend  of  red 
and  yellow. 

It  has  been  said  that  the  seven  different 
colours  of  the  spectrum,  painted  in  certain  pro¬ 
portions  on  a  wheel  which  is  turned  with  great 
rapidity,  will  produce  the  impression  of  white. 
It  has  been  found  that  these  seven  separate 
colours  are  not  required,  but  that  the  impres¬ 
sion  of  white  can  be  produced  by  three  colours 
only,  viz. : — 

Red. 

Green. 

Violet. 

These  three  painted  in  proper  proportion  on  a 
wheel  will  give  the  impression  of  white.  More¬ 
over,  all  the  seven  colours  of  the  rainbow  can 
be  produced  by  varying  the  proportion  of  these 
three  colours.  On  this  account  they  are  called 
the  fundamental  colours. 

Complementary  Colours  are  not  to  be  con¬ 
founded  with  the  fundamental.  There  are 
certain  pairs  of  colours  which  when  blended 
produce  a  sensation  of  white.  Thus : — 

Red  and  Blne-Oreen  prodnoe  White. 

Orange  „  Blue  „  „ 

Yellow  „  Indigo-Blue  „  „ 

Green-Yellow  „  Violet  „  „ 

Green  „  Purple  „  „ 

That  is  to  say,  given  red,  the  other  colour 
required  to  produced  white  is  bluish-green ;  or 
given  bluish-green,  the  other  colour  required  is 
red,  and  so  on.  These  colours  are  therefore 
said  to  be  "complementary”  to  each  other, 
because  they  together  produce  white. 

Here  a  mistake  must  be  guarded  against.  It 
must  not  be  supposed  that  it  is  meant  that 
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a  mixture  of  paints  of  these  colours  will  pro¬ 
duce  a  white  paint  A  red  powder  and  a 
bluish-green  powder  will  not  produce  a  white 
one,  as  everyone  knows,  nor  the  mixture  of 
red  and  bluish-green  liquids.  But  if,  at  the  same 
instant,  the  eye  be  affected  by  red  and  bluish- 
green  light,  the  sensation  is  not  of  either  colour, 
but  of  white.  It  is  the  sensation  that  must  be 
mixed,  so  to  speak,  and  the  mixed  sensation  is 
not  produced  by  a  mixture  of  the  differently 
coloured  powders  or  liquids. 

The  Perception  of  Colour  by  the  eye  is 
explained  by  a  theory  first  proposed  by  Thomas 
Young,  and  afterwards  more  fully  worked  out 
by  the  German  professor,  Helmholtz.  Accord¬ 
ing  to  that  theory  there  are  in  the  eye  three 
sets  of  nerve-fibres  capable  of  being  excited  by 
tlie  fundamental  colours  (see  above).  One  set  is 
excited  by  red  light,  another  by  green,  and 
another  by  violet  Just  as  the  different  colours 
of  the  rainbow  may  be  produced  by  various 
proportions  of  these  three  colours,  so  may  dif¬ 
ferent  sensations  of  colour  be  produced  by  the 
excitement  of  these  three  sets  of  nerve-fibres  in 
different  amounts.  Thus,  when  all  the  three 
sets  of  fibres  are  nearly  equally  excited,  there 
is  a  sensation  of  white.  Bed  light  will  strongly 
arouse  the  nerve-fibres  sensitive  to  red,  and 
will  barely  affect  the  other  two.  Yellow  light 
will  moderately  excite  the  fibres  sensitive  to 
red  and  green,  and  not  those  sensitive  to  yellow, 
and  the  result  is  not  a  sensation  of  red  or  green, 
but  of  yellow.  Blue  light  excites  moderately 
the  fibres  sensitive  to  green  and  violet,  and 
barely  affects  those  sensitive  to  red,  and  there  is 
a  sensation  of  blue.  This  theory  would  account 
for  colour-blindness.  Tlius,  if  the  fibres  that 
ought  to  be  sensitive  to  red,  for  some  reason  or 
other  did  not  respond  at  all,  the  person  would 
be  unable  to  perceive  red.  (Colour-blindness 
is  considered  at  length  in  the  second  part  of 
this  section.) 

After-Images  are  also  explained  by  the 
theory  of  colour  and  its  relation  to  the  perception 
of  colour.  If,  on  awaking  in  the  morning,  we 
look  for  an  inttanl  towards  a  window  through 
which  brightsunlight  is  streaming,  and  then  turn 
away  the  head  and  shut  the  eyes,  we  are  aware 
of  an  image  of  the  window,  in  which  the  panes 
appear  wliite  and  the  sashes,  &c.,  dark,  as  they 
appeared  when  actually  looking  at  thenn  This 
is  a  positive  after-image,  and  is  due  to  the 
fact  that,  the  sensitive  coat  of  the  eye  being 
highly  excitable  by  the  long  rest  of  the  night. 


the  effect  of  the  stimulus  of  the  light  lasts  even 
after  the  exciting  cause  has  ceased  to  operate. 
If,  however,  we  gaze  for  a  time  at  the  window 
and  then  look  away  and  shut  the  eyes,  or  look 
towards  a  dark  part  of  the  room,  we  see  an 
image  in  which  the  light  and  dark  parts  are 
reversed,  the  panes  being  dark  and  the  sashes 
white.  This  is  a  negative  after-image.  It  is 
due  to  the  sensitive  coat  of  the  eye  being 
fatigued  in  certain  parts.  The  parts  corres¬ 
ponding  to  the  panes,  on  which  the  strong  li^t 
fell,  are  ezhausted  and  appear  dark,  while 
the  parts  corresponding  to  the  sashes,  on  which 
the  light  did  not  fall,  are  still  unexhausted 
and  therefore  appear  light.  In  a  short  tiros 
the  retina  recovers  and  the  experiment  may 
be  repeated. 

Now,  suppose  we  look  fixedly  for  a  short 
time  at  a  white  sheet  of  paper  on  which  is 
a  red  spot,  a  bright  light  falling  on  the  paper, 
and  then  turn  the  eyes  to  a  plain  white  sheet 
of  paper  or  to  a  white  wall,  an  image  of  the 
spot  will  appear  to  float  before  the  eyes,  but 
it  will  not  be  a  red  image  but  bluish -green. 
The  explanation  of  this  is  similar  to  that  of 
after-images.  The  sensitive  coat  of  the  eye 
has  been  exhausted,  but  not  to  all  the  con¬ 
stituents  of  white  light,  only  to  the  red.  The 
result  is  that  an  after-image  floats  before  the 
eyes,  whose  colour  is  that  of  white  light  leas 
the  red,  in  other  words,  the  colour  which  with 
red  goes  to  make  up  the  sensation  of  white, 
the  complementary  colour  of  red,  namely  bluish- 
green.  Similarly  if  the  spot  gazed  at  has  been 
bluish-green,  the  after-image  will  be  red.  If 
the  spot  be  orange  the  after-image  will  be  blue, 
Ac.  The  experiment  may  also  be  varied.  Thus 
a  large  red  spot  may  have  a  name  written  across 
it  in  another  colour,  in  which  case  the  after¬ 
image  would  show  a  bluish-green  ground  and 
the  name  would  be  in  a  different  complemen¬ 
tary  colour. 

HEARING. 

The  Nature  of  Sound. 

Sound  is  a  form  of  movement.  This  may 
be  shown  in  various  ways.  We  all  know  that 
a  tightened  string  may  be  caused  to  give  out  a 
musical  sound  by  being  pulled  strongly  to  one 
side  and  then  let  go.  The  string  makes  a  rapid 
to-and-fro  motion,  which  is  accompanied  by  the 
sound.  As  the  motion  becomes  less  vigorous 
the  sound  becomes  feebler,  and  when  the  move¬ 
ment  stops  the  sound  also  ceasea  The  limbs 
of  a  tuning-fork  are  in  rapid  motion  when  it  is 
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Muitded.  In  the  case  of  veiy  large  bearer  forks 
the  to-and-fro  movement  can  be  seen;  but  in 
the  case  of  small  iorks,  such  as  those  iised  by 
musiciaas,  the  motion  is  so  fine  and  rapid  that 
it  is  not  visible.  When  a  bell  sounds,  after 
being  struck,  it  can  be  shown  to  be  in  motion ; 
not  moving  as  a  whole,  but  the  particles  of 
which  its  mass  consists  being  in  rapid  vibra¬ 
tion.  Now  suppose  we  have  a  small  bell,  the 
hammer  of  which  is  worked  by  clockwork;  let 
us  pUce  it  on  the  plate  of  an  air-pump,  resting 
on  a  thick  cushion  of  felt;  and  let  it  be  covered 
with  the  glass  bell-jar  of  the  air-pump.  If  the 
clockwork  be  working  we  still  hear  the  sound 
through  the  glasa  Now  let  the  pump  be  worked 
ao  as  to  remove  the  air  from  the  cumber,  and 
as  soon  as  a  considerable  quantity  of  air  has 
been  removed  the  sound  becomes  very  feeble. 
When  the  glass  jar  has  been  as  completely  ex¬ 
hausted  of  air  as  possible,  the  sound  is  no  longer 
beard,  though  the  hammer  may  still  be  seen  to 
strike  the  belL  The  stroke  still  causes  vibra¬ 
tions  of  the  particles  forming  the  substance  of 
the  bell,  but  owing  to  the  absence  of  air  there 
are  no  means  of  communicating  the  vibrations 
to  tbe  ear  of  anyone  in  the  neighbourhood. 
This  shows,  then,  that  sound  is  a  movement, 
that  it  is  only  when  the  movement  is  conveyed 
to  the  ear  and  affects  the  nerves  of  bearing  that 
the  sensation  of  sound  is  produced,  and  that  it 
is  usually  the  atmospheric  air  that  acts  in  con¬ 
veying  tbe  motion  to  the  ears. 

The  sound  movements,  or  vibrations,  as  it  is 
better  to  call  them,  are  conveyed  through  the 
air  in  a  wave-like  fashion,  represented  in  Fig. 
167.  The  figure  shows  a  tuning-fork,  supposed 


to  be  sounding.  Its  limbs  are,  therefore,  in  a 
state  of  rapid  vibration.  In  the  figure  what 
occurs  is  shown  only  on  one  side.  Tbe  limb  a 
moves  to  and  fro,  now  in  the  position  a',  and 
now  in  tbe  position  a".  When  the  limb  moves 
from  a  to  a'  tbe  air  in  contact  with  it  receives 
a  shock,  aitd  the  particles  of  the  air  are  crowded 
together  by  the  blow.  When  the  limb  moves 
from  a'  to  a"  tbe  particles  that  were  crowded 
together  have  now  more  space  at  their  disposal, 
and  are  less  crowded  than  before  the  shock  of 
the  limb.  Bat  with  great  speed  tbe  limb  moves 


back  from  a"  to  a',  and  again  tbe  particles  are 
crowded,  and  then  it  n^tidly  returns  to  a", 
where  tbe  greater  space  is  again  created.  Thus, 
while  the  fork  continues  to  vibrate,  the  par¬ 
ticles  of  air  in  its  immediate  neighboorhood  are 
at  one  moment  crowded  together,  at  another 
moment  tbe  opposite  is  the  case,  and  this  goes 
on  on  each  side  of  tbe  fork  as  long  as  its  move¬ 
ments  continue.  The  crowding  togetlier  of  the 
particles  of  air  by  the  shock  of  the  fork  is  called 
a  condentation,  and  the  opposite  movement  a 
rarefaction.  To  use  these  terms,  then,  the  air  on 
each  side  of  the  limb  of  the  fork  is  at  one  mo¬ 
ment  in  a  state  of  condensation  and  at  another 
moment  in  a  state  of  rarefaction,  in  time  with 
the  vibrations  of  tbe  fork.  But  this  pecnliar 
agitation  is  not  confined  to  the  air  that  is  in  im¬ 
mediate  contact  with  the  fork.  Tbe  condensa¬ 
tion  travels  outwards  from  the  fork  through  the 
atmosphere,  and  the  rarefaction  likewise;  and 
as  long  as  the  fork  keeps  going  these  two  condi¬ 
tions  are  passed  along  through  the  atmosphere 
from  the  sounding  body,  which  thus  becomes  a 
centre  of  disturbance,  just  as  a  stone  thrown 
into  still  water  imparts  a  shock  to  tbe  water,  and 
from  the  place  where  it  struck  waves  pass  out¬ 
ward  on  all  aidea  Fig.  167  represents  by  the 
difference  in  the  shading  the  alternate  conden¬ 
sation  and  rarefaction.  Now  we  all  know  that  a 
person  in  a  boat  on  the  water  will  become  aware 
of  tbe  agitation  of  the  water,  even  though  at  a 
distance  from  tbe  centre  of  disturbance,  by  the 
waves  rippling  up  to  him.  Even  so  a  person 
becomes  conscious  of  a  disturbance  in  the  atmo¬ 
sphere,  though  he  be  at  a  distance  from  the 
place  where  it  is  produced ;  because  the  waves 

of  condensation 
and  rarefaction, 
spreading  out¬ 
wards  on  all  sides 
from  the  vibrating 
body,  at  length 
reach  him  and  beat 
upon  him.  They 
affect  bis  ears,  they  irritate  his  nerves  of  bear¬ 
ing,  and  so  he  becomes  aware  of  what  be  calls 
sound.  If  we  could  see  air  as  we  see  water,  we 
would  perceive  the  disturbance,  caused  by  a 
sounding  body,  passing  through  it 
It  takes  a  certain  time  for  sound  to  traveh 
The  rate  is  about  1090  feet  per  second  when  tbe 
temperature  of  the  air  is  0*  Centigrade,  and  is  in¬ 
creased  when  tbe  temperature  is  raised.  Every¬ 
one  who  has  watched  the  discharge  of  artillery 
from  a  distance  knows  that  the  flash  and  smoke 
from  the  gun’s  month  are  perceived  a  brief  time 
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before  the  report  is  heard.  If  the  interval  be¬ 
tween  the  two  be  taken,  remembering  the  rate 
at  which  sound  travels,  one  may  readily  make 
a  rough  estimate  of  the  distance  of  the  gun — 
allowance,  of  course,  being  made 
for  wind.  Now  if  the  atmuephere 
were  visible,  with  the  gun’s  dis¬ 
charge,  a  tremendous  disturbance 
would  have  been  seen  to  take 
place  in  the  air' at  the  gun’s  mouth 
at  the  moment  the  Hash  was  seen. 

This  disturbance  would  be  seen 
spreading  outward  in  all  direc¬ 
tions  and  travelling  with  great 
rapidity.  Suppose  the  person 
stood  watching  the  advancing 
agitation,  then,  just  at  the  mo¬ 
ment  when  it  reached  and  en¬ 
veloped  him,  he  would  hear  the 
report.  So  that  when  a  person 
walks  through  a  crowded  and 
noisy  thoroughfare,  his  ear  is 
being  assailed  by  numberless 
waves  of  sound  of  all  kinds  and 
sizes  and  degrees  of  rapidity,  that 
surge  and  swell  in  the  atmosphere  around  him. 

There  are  various  characters  of  sounds  which 
it  is  necessary  to  have  some  idea  of  for  the  pro¬ 
per  understanding  of  the  apparatus  of  hearing. 
These  characters  are  best  exemplified  by  musical 
sounds,  which  are  distinguished  from  ordinary 
sounds  by  the  regular  rhythmical  character  of 
their  wave  movements. 

Musical  Sounds  differ  in  loudness  or  inten¬ 
sity,  in  pitch,  and  in  kind  or  quality. 

The  loudness  of  sounds  depends  on  the  ex¬ 
tent  of  the  vibration  or  movement — the  large¬ 
ness  of  the  wave,  so  to  speak. 

The  pitch  of  the  sound  is  determined  by  the 
number  of  vibrations  that  take  place  in  a  second 
of  time.  Thus  a  tuning-fork  whose  limbs  move 
to  and  fro  100  times  a  second  will  give  out  a 
sound  of  a  certain  pitch,  and  a  tuning-fork  that 
executes  200  movements  in  the  same  time  will 
sound  a  note  of  a  higher  pitch — will,  in  fact, 
sound  the  octave  of  the  former  fork.  This  is 
shown  in  a  very  beautiful  way  by  an  instru¬ 
ment  devised  by  a  Frenchman,  Cagniard  de 
Latour,  and  called  a  siren.  It  is  shown  in 
Figs.  168,  169.  It  consists  of  a  metal  box,  the 
floor  of  which  is  pierced  by  a  tube,  placed  in 
connection  with  a  large  bellows.  In  the  roof  of 
the  box  is  a  small  round  opening,  passing  in  a 
sloping  direction.  Fig.  169  shows  a  piece  cut 
off  the  box  so  as  to  exhibit  this  opening.  Above 


the  fixed  roof  of  the  box,  but  very  close  to  it, 
is  a  round  plate,  with  a  number  of  openings 
pierced  in  it,  which  slope  in  an  opposite  direc¬ 
tion  to  that  of  the  roof.  This  plate  turns  on  a 


fine  pivot,  so  that  one  hole  after  another  can  be 
brought  opposite  the  opening  in  the  roof.  Fig. 
169  shows  one  hole  in  the  plate  opposite  the 
opening  in  the  roof  of  the  box,  and  the  different 
slope  of  the  two  openings  is  seen.  Fig.  168 
shows  the  siren  complete.  Now  if  air  be  driven 
from  a  bellows  into  the  box,  it  escapes  by  the 
opening  in  the  roof;  and  as  it  rushes  out  it 
strikes  against  the  edge  of  the  hole  in  the  plate, 
and  the  “puff”  of  the  escaping  air  is  heard. 
The  plate,  being  easily  moved,  is  by  this  means 
made  to  turn,  and  so  the  opening  in  the  roof 
becomes  blocked ;  but  when  the  plate  turns  a 
little  further  a  second  hole  in  it  comes  opposite 
the  opening  in  the  roof,  the  air  again  rushes 
out,  produces  another  “puff,”  and  drives  the 
plate  round  a  little  farther.  Again  the  opening 
is  blocked,  and  with  the  continued  turning  of 
the  plate  it  is  again  speedily  opened.  If  the 
bellows  be  worked  hard  the  plate  will  be  driven 
round  fast,  and  the  opening  in  the  roof  will  be 
opened  and  closed  very  rapidly.  Every  time  it 
is  opened  a  shock  will  be  given  to  the  atmo¬ 
sphere  by  the  escaping  puff  of  air.  Fixed  to 
the  apparatus  are  two  dials  which  mark  the 
number  of  turns  made  by  the  revolving  plate. 
If  one  knows  how  often  the  plate  turns  in  a 
minute,  and  the  number  of  holes  in  the  plate, 
it  is  easy  calculating  how  many  shocks  the  air 
will  receive  in  a  minute.  Now  it  is  found  that 
if  the  bellows  be  worked  so  feebly  that  the 
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plate  tarns  so  slowlj  as  not  to  open  and  close 
the  hole  in  the  roof  sixteen  times  a  second,  the 
puffing  sound  is  heard  each  time  the  air  escapes. 
But  if  the  hole  in  the  roof  of  the  box  is  opened 
and  closed  sixteen  times  a  second,  which  would 
be  effected  if  the  plate  were  turning  once  a 
second,  and  if  it  were  pierced  with  sixteen 
holes,  then  the  sixteen  puffs  are  not  heard  as 
separate  sounds,  but  are  blended  together  and 
a  low  musical  sound  is  heard.  If  the  bellows 
be  worked  more  and  more  quicklj  the  plate 
turns  faster  and  faster,  the  number  of  shocks 
given  to  the  air  in  a  second  of  time  is  increased, 
and  the  sound  is  heard  to  rise  in  pitch,  until 
with  the  utmost  speed  of  the  plate  it  becomes  a 
high  shrill  sound.  It  is  poesible,  by  means  of 
the  siren,  to  discover  the  number  of  vibrations 
made  in  a  second  by  the  limbs  of  a  tuning-fork, 
sounding  a  note  of  a  certain  pitch.  Let  the 
siren  be  worked  till  the  sound  produced  is  of 
the  same  pitch  as  that  of  the  fork;  then  by 
noting  the  number  of  times  the  plate  is  revolv¬ 
ing,  as  marked  on  the  dials,  the  adculation  may 
be  made.  The  instrument  shows  conclusively 
how  pitch  of  sound  depends  on  the  number  of 
vibrations  produced  by  the  sounding  body  in  a 
second  of  time. 

Quality,  kind,  or  character  of  musical  sounds 
depends  on  something  very  different  from  loud¬ 
ness  and  pitch.  We  speak  of  a  sound  being 
harsh,  or  mellow,  or  rich,  &c.  We  know  that  a 
note  of  the  same  pitch  sounded  on  a  piano,  a 
trumf>et,  and  a  violin,  differ  very  markedly  in 
quality,  and  that  a  note  of  the  same  pitch  pro¬ 
duced  by  the  human  voice  differs  from  them 
all.  Each  instrument,  that  is  to  say,  has  a 
quality  of  its  own.  If  a  tuning-fork  of  the 
same  pitch  be  sounded,  we  are  aware  of  a  great 
difference.  The  sound  might  be  called  thin,  or 
poor,  wanting  in  quality.  It  is,  indeed,  so  want¬ 
ing,  for  a  tuning-fork  produces  what  is  called 
a  pure  sound.  But  suppose  the  tuning-fork 
vibrates  100  times  per  second,  and  that  we  take 
another  vibrating  200  times  a  second ;  it  will 
produce  a  sound  the  octave  of  the  first  Let  us 
take  a  third,  vibrating  300  times,  the  octave  of 
the  second,  a  fourth,  vibrating  400  times,  and 
so  on  up  to  an  eighth,  vibrating  800  times  per 
second ;  then  we  have  a  set  of  forks  all  related 
to  the  first,  in  that  they  vibrate  twice,  thrice, 
four  times,  &c.,  as  often  as  the  first.  If,  begin¬ 
ning  with  the  first,  they  are  all  sounded  one  after 
the  other,  we  perceive  the  sound  of  each  one  im¬ 
mediately  after  it  is  produced,  but  the  different 
sounds  immediately  begin  to  blend.  When  all 
are  sounding  we  are  not  aware  of  eight  different 


sounds,  but  of  one  sound  of  a  definite  pitch  and 
peculiar  quality.  The  pitch  is  given  by  the 
note  of  the  one  with  which  we  began,  which  is 
called  the  fundamental  note,  and  the  par¬ 
ticular  quality  is  due  to  the  blending  of  the 
other  notes,  which  are  called  overtones  or  har> 
monies.  The  quality  may  be  altered  by  causing 
only  some  of  the  forks  to  sound  along  with  the 
first  one;  and  it  is  mellow  if  the  forks  with  fewer 
vibrations  sound,  while  it  is  ringing  if  those  with 
most  vibrations  are  set  going.  The  quality  of 
the  sound  produced  by  a  violin  string  is  due, 
therefore,  to  it  vibrating  not  only  to  produce 
the  fundamental  note  to  which  it  is  tuned,  but 
also  vibrating  so  as  to  produce  overtonea  A 
piano  wire  tuned  to  the  same  pitch  produces  a 
different  set  of  overtones,  and  thus  has  a  quality 
of  its  own,  and  so  with  each  different  musical 
instrument  In  the  language  of  wave  move¬ 
ment,  the  pianoforte  wire  and  the  violin  string 
may  produce  the  same  number  of  waves  in  a 
second  of  time,  but  the  form  of  the  wave  is 
different  in  each  case,  and  so  the  quality  differs. 

These  are  the  chief  facte  to  remember  regard¬ 
ing  sounds.  How  the  knowledge  of  them  aids 
in  the  undentanding  of  the  structure  of  the  ear 
and  the  perception  of  sound  will  be  seen  imme¬ 
diately. 

The  Organ  of  Hearing— the  Ear. 

The  Ear  is  to  be  regarded  as  an  apparatus 
intended  to  be  affected  by  waves  of  sound. 
Connected  with  it  is  the  nerve  of  hearing — 
indeed  the  ear  is  to  be  considered  as  a  peculiar 
form  of  nerve  ending— so  that  as  soon  as  the  ear 
is  affected  by  sound  the  impression  is  conveyed 
along  the  nerve  to  the  brain,  and  the  sensation 
of  sound  is  produced.  Now  the  nerve  of  hear¬ 
ing,  or  auditory  nerve,  ends  in  a  peculiar  struc¬ 
ture  placed  deeply,  for  protection,  in  the  bones 
of  the  head.  So  deeply  is  this  principal  part 
of  the  organ  of  hearing  placed  that  sounds  can¬ 
not  directly  affect  it  Some  arrangement  re¬ 
quires  to  be  provided,  therefore,  for  conveying 
or  conducting  the  sounds  inwards  towards  the 
nervous  structure.  The  organ  of  hearing,  there¬ 
fore,  consists  of  two  parts : — 

1.  A  part  for  conveying  sonnd  inwards  to 

2.  The  nervous  portion  affected  by  sound. 

The  nervous  portion  is  most  deeply  placed,  and 
is  called  the  inner  ear;  while  the  sound-con¬ 
ducting  portion  includes  what  are  called  the 
outer  ear  and  the  middle  ear. 

The  Outer  Ear  consists  of  the  appendage. 
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or  auricle,  at  the  side  of  the  head,  and  of  a 
passage  that  leads  inwards  from  it.  The  outer 
appendage  is  of  a  peculiar  shape,  which  is  not 
without  its  uses.  For  it  has  ^en  shown  that 
waves  of  sound  falling  on  the  outer  ear  are, 
owiug  to  its  peculiar  curves,  directed  into  the 
passiige.  The  passage,  or  external  meatus,  U 


Fie.  170.— The  Emr  of  the  Right  Side.  A,  Aorlde ;  B,  Exteraal  eeael ;  C,  Dnm, 
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iiit  from  tha  carit;  of  the  middle  ear  to  the  throat. 


not  straight  but  curved,  and  is  about  an  inch 
and  a  quarter  long.  Near  its  outer  portion  are 
a  number  of  fine  hairs,  which  may  help  to  pre¬ 
vent  the  entrance  of  insects,  &c.,  while  in  the 
deeper  parts  of  the  canal,  embedded  in  the 
walls,  are  a  number  of  glands,  resembling  the 
sweat  glands  (p.  307)  of  the  skin,  which  pour 
out  a  yellow  waxy  substance,  the  ear* wax 
or  cerumen.  This  substance  keeps  the  canal 
moist,  and  may  be  produced  in  excessive  quan¬ 
tity — for  example,  owing  to  irritated  conditions 
of  the  walls  of  the  canal,  as  a  result  of  cold — 
and  the  wax  may  collect  in  sufficient  quantity 
to  block  the  passage  and  produce  dulness  of 
bearing.  It  is  plain  that  the  business  of  the 
outer  ear  is  to  collect  the  waves  of  sound  and 
conduct  them  inwards  nearer  to  the  inner  ear, 
the  time  organ  of  hearing. 

The  Kiddle  Ear.  At  the  end  of  the  outer 
ear  passage  is  the  drum  of  the  ear,  or  tympan* 
um,  or  tympanic  membrane.  It  is  stretched 
quite  across  the  deep  end  of  the  passage,  which 
it  completely  clotet.  It  is  a  thin,  unyielding 
membrane,  oval  in  shape,  not  flat,  but  bulging 
slightly  inwards  a  little  below  the  middle.  On 


the  inner  side  of  it  is  a  small  cavity,  the  cavity 
of  the  middle  ear,  or  cavity  of  the  drum  of 
the  ear.  This  is  a  small  chamber,  placed  in  one 
of  the  bones  of  the  bead  (the  petrous  portion  of 
the  temporal  bone,  see  p.  IdX  about  half  an 
inch  in  height,  and  one  to  two  lines  in  breadth. 
Its  bony  walls  are  lined  with  mucous  mem¬ 
brane— a  membrane,  that  is,  similar 
to  that  lining  the  nose,  mouth  and 
throat.  There  are  several  defici- 
endee  in  its  walls.  In  the  outer  wall 
an  opening  in  the  bone  is  dosed  by 
the  drum.  The  drum,  that  is  to  say, 
is  a  partition  between  the  passage  of 
the  outer  ear  on  one  side  and  the 
cavity  of  the  middle  ear  on  the  inner 
side.  On  the  inner  wall  of  the  cham¬ 
ber  are  two  openings,  one  round, 
called  the  round  window,  or  in  Latin 
the  fenestra  rotunda,  and  another 
oval,  the  oval  window,  fenestra 
ovalis.  On  one  side  of  the  chamber 
is  an  opening  leading  into  a  tube, 
about  an  inch  and  a  half  long,  the 
eustachian  tube,  partly  made  of 
gristle,  and  lined  with  muooiu  mem¬ 
brane  similar  to  that  of  the  chamber 
and  the  throat.  This  tube  passes 
downwards  into  the  back  part  of  the 
throat.  The  tube  is  usually  dosed,  but 
it  is  opened  in  the  act  of  swallowing.  If  one 
firmly  closes  the  nostrils,  and  performs  the  act 
of  swallowing,  a  curioiu  sensation  of  pressure  is 
felt  at  the  drum  of  each  ear,  there  is  a  feeling 
of  great  fulness  in  the  ears,  and  the  hearing  is 
not  so  sharp.  If  one  swallows  again,  the  nos¬ 
trils  being  open,  the  sense  of  pressure  and  ful¬ 
ness  passes  away.  The  reason  is,  that  by  the  act 
of  swallowing  the  pressure  of  air  is  increased  at 
the  back  of  the  throat,  the  nostrils  being  dosed, 
the  condensed  air  cannot  escape  that  way,  and 
rashes  up  the  opened  eustachian  tubes  into  the 
cavities  of  the  middle  ear,  bulging  out  the 
drums  and  producing  the  feding  of  fulness  and 
pressure.  As  soon  as  the  act  of  swallowing  is 
over  the  tubes  dose  and  the  air  is  iraixisoned. 
If  swallowing  be  again  performed,  the  nostrils 
not  being  held,  the  tubes  are  again  opened  and 
the  imprisoned  air  escapea 
It  is  important  to  notice  that  there  is,  in 
healthy  conditions,  no  oommunication  whatever 
between  the  chamber  of  the  middle  ear  and  the 
outside  except  by  the  eustachian  tube.  There 
is  no  opening  between  this  chamber  and  the 
outer  passage  of  the  ear  in  ordinary  circum¬ 
stances,  for  the  dram  completely  separates  the 
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two.  But,  as  a  resalt  of  disease  or  accident, 
an  opening  may  be  made  in  tiie  dram,  or  the 
drum  may  be  destroyed,  and  then  of  coarse 
the  middle  ear  will  communicate  with  the  out¬ 
side  through  the  passage  of  the  outer  ear.  An¬ 
other  important  practical  point  is  that  the 
membrane  that  lines  the  throat  is  continuous 
up  the  eustachian  tube  with  the  membrane 
lining  the  middle  chamber  of  the  ear.  Thus 
redness  and  swelling  of  the  throat — a  cold  in 
the  throat  (see  Catarrh,  p.  154)— is  usually  ac¬ 
companied  by  some  degree  of  deafness,  because 
the  swelling  passes  up  to  the  middle  ear,  and 
blocks  the  chamber. 

A  chain  of  small  bones — the  auditory  ossi¬ 
cles — extends  across  the  cavity  of  the  middle 
ear,  reaching  from  the  drum  in  the  outer  wall  to 
the  oval  window  in  the  inner  wall.  These  bones 
are  three  in  number,  and  from  their  appearance 
were  called  malleus  or  hammer,  incus  or  anvil, 
and  stapes  or  stirrup.  They  are  shown  in  Fig. 
171,  the  upper  part  showing  the  stirrup  bone, 
and  the  lower  the  bones  con¬ 
nected.  The  resemblance  of 
the  third  bone  to  a  stirrup  is 
striking.  By  the  long  down¬ 
ward  projection  (2)  the  ham- 
mer-bone  (1, 2)  is  fixed  to  the 
inner  surface  of  the  drum  of 
the  ear,  the  projection  at  the 
side  attaching  it  to  the  bony 
wall  of  the  chamber  in  which  ris.  i7i.-Bw4)oa«i. 
itislodged.  The  round  head(l) 
of  the  hammer  (3, 4)  is  connected  with  the  anvil 
(3)  by  a  movable  joint,  while  the  long  projection 
of  the  anvil  (4)  is  similarly  connected  with  the 
stirrup-bone  (5).  Tbe  plate  of  the  stirrup  is  fixed 
by  membrane  into  the  oval  window  of  the  inner 
wail  of  the  chamber  of  the  middle  ear.  Thus 
across  this  chamber  this  chain  of  three  bones  k 
stretched,  placing  the  two  walls  of  the  cavity  in 
oommubication.  Moreover,  on  the  inner  side  of 
the  oval  window  k  a  cavity,  part  of  the  internal 
ear,  where  k  lodged  the  essential  portion  of  the 
organ  of  hearing.  Tbe  membrane  which  closes 
the  oval  window,  therefore,  and  to  which  k 
fixed  the  plate  of  the  stirrup,  separates  the 
cavity  of  the  middle  ear  from  the  internal  ear. 

Tbe  purpose  of  the  external  and  middle  por¬ 
tions  of  the  ear  now  becomes  evident.  Waves 
of  sound  are  produced  in  the  atmosphere  about 
ns.  These  waves  reach  ns,  and  are  directed  by 
the  appendage  of  the  ear  up  the  external  pas¬ 
sage,  at  the  end  of  which  they  meet  tbe  drum. 
The  drum  is  a  thin  membrane,  and,  when  waves 
of  sound  beat  upon  it,  it  is  thrown  into  vibra¬ 


tion,  reproducing,  it  k  to  be  remazbed,  in  its 
movements  the  characters  of  the  sound-waves 
that  have  fallen  upon  it.  But  to  tbe  inner  sur¬ 
face  of  the  drum  k  attached  one  end  of  the 
chain  of  bones,  and  since  that  chain  is  movable, 
the  vibrations  of  tbe  drum  will  be  passed  along 
the  chain  and  reach  the  stirrup.  The  stirrup 
fits  into  the  oval  window  by  means  of  a  mem¬ 
brane,  and  tbe  stirrup  and  membrane  will 
consequently  be  caused  to  perform  to-and-fro 
movements  at  the  oval  window,  paasiiig  the 
movement  inwards  to  tbe  structures  of  tbe  in¬ 
ternal  ear  beyond.  Thus  by  means  of  the  exter¬ 
nal  appendage,  Uie  external  canal,  tbe  drum, 
and  the  chain  of  bones,  the  movements  in  the 
air  caused  by  a  sounding  body  are  communi¬ 
cated  to  the  internal  ear. 

It  may  be  added  that  three  small  muscles 
are  connected  with  the  chain  of  bones.  Two  are 
connected  with  the  hammer,  one  (the  tensor 
tympani)  so  pulk  on  it  as  to  tighten  the  drum 
to  which  it  k  attached,  the  other  pulk  in  the 
opposite  direction  and  relaxes  the  drum  (the 
laxator  tympani).  One  small  muscle  k  attached 
to  the  stirrup  (the  stapedius)  whose  contraction 
prevents  the  stirrup  being  pushed  too  deeply 
into  the  oval  window.  Tbe  external  and  middle 
parts  of  the  ear  evidently  form  a  tound-conduct- 
ing  apparatut.  If  the  external  passage  be 
blocked  by  wax  or  other  substances,  if  the  drum 
be  thickened  by  disease,  injured  or  destroyed, 
or  if  the  chain  of  bones  loses  its  power  of 
movement  as  the  result  of  inflammation  of  the 
middle  ear,  partial  or  complete  deafness  of  that 
ear  k  to  be  expected. 

Having  seen  how  sound  is  conducted  to  the 
internal  ear,  we  must  now  see  what  arrange¬ 
ments  exist  in  that  part  for  receiving  the  sounds 
led  to  it. 

The  Internal  Ear  consists  of  a  cariousl3 
shaped  structure  buried  in  the  temporal  bone 
(p.  19).  It  is  represented  in  Fig.  172.  The 
opening,  marked  2,  is  that  of  the  oval  window, 
on  tbe  inner  wall,  as  we  have  seen,  of  tbe  cavity 
of  the  middle  ear,  and  closed  by  the  stirrup- 
bone  and  its  membrane.  This  opening  leads 
into  a  small  chamber,  about  fth  of  an  inch  in 
dkmeter,  called  tbe  vestibule.  From  tbe  back 
part  of  the  vestibule  there  open  three  tubes,  the 
semicircular  canals,  so  called  because  of  their 
shape,  which  are  ^tb  of  an  inch  in  width  and 
make  a  curve  of  about  ^th  of  an  inch  in  diameter. 
One  k  directed  horizontally  (4),  another  up¬ 
wards  (3),  and  the  third  backwards  (5).  Open¬ 
ing  from  the  vestibule  by  these  separate  open- 
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ing8,  they  also  join  it  again.  The  upper  and  back 
one  are  united  at  the  other  end  and  rejoin  the 
yeetibule  by  a  common  opening.  Thus  there  are 
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five  openings  connected  with  the  canals.  Each 
canal  has  a  bulging  part  at  one  end  called  an 
ampulla,  marked  thus  *  in  the  figure.  From  the 
fore  part  of  the  vestibule  there  passes  a  tube, 
which  makes  two  and  a  half  turns,  coiling  like 
a  snail’s  shell.  It  is  termed  the  cochlea  (6,  7, 
8,  Fig.  172).  At  the  base  of  the  cochlea  is 
the  opening  of  the  round  window  (9,  Fig.  172) 
which  communicates  with  the  cavity  of  the 
middle  ear  (p.  356),  but  in  the  recent  state  is 
closed  by  a  membrane.  Besides  the  openings 
already  mentioned  the  vestibule  has  several 
small  apertures  in  its  inner  wall,  by  means  of 
which  there  enter  branches  of  the  nerve  of  hear¬ 
ing — auditory  nerve  (p.  96).  All  these  parts, 
vestibule,  semicircular  canals,  and  cochlea,  are 
formed  of  bones,  and  to  the  whole  structure 
the  term  bony  or  osseus  labyrinth  is  applied. 
The  inner  surface  is  lined  by  membrane,  and 
the  labyrinth  contains  a  fluid,  the  perilymph. 

But  this  bony  labyrinth  forms  only  an  outer 
casing  for  a  membranous  labyrinth.  Fig.  173 


represents  the  complete  membranous  labyrinth. 
It  is  formed  of  two  sacs  which  are  lodged  in  the 
bony  vestibule.  The  larger  of  these  sacs  (d) 
is  called  the  utricle,  the  smaller  the  saccule 
(«).  These,  it  La  to  be  remembered,  are  lodged 


in  the  bony  parts  described,  and  separated  from 
the  bony  walb  by  the  fluid — perilymph — con¬ 
tained  in  the  bony  labyrinth.  Passing  off  from 
the  utricle  (cf)  are  membranous  semicircular 
canab  (a,  b,  c),  lying  in  the  bony  canab  of 
the  same  name,  surrounded  by  the  perilymph. 
The  inner  surface  of  the  utricle  and  mem¬ 
branous  canab  b  lined  by  epithelial  celb 
(p.  16),  and  from  the  surface  fine  hairs  pro¬ 
ject  into  the  interior,  which  contains  a  fluid — 
the  andolymph.  Branches  of  the  nerve  of 
hearing  pass  to  the  sac  and  canals,  and  are  sup¬ 
posed  to  be  in  connection  with  the  hair-like 
processes.  The  nerves  are  specially  distributed 
to  the  sac  and  the  bulgings  of  the  membranous 
tubes.  Now  if  these  hair-like  processes  are 
connected  with  nerve-fibres,  the  slightest  agita¬ 
tion  of  the  fluid  in  the  membranous  canab  will 
dbturb  the  hairs  and  consequently  affect  the 
fibres  of  the  nerve  of  bearing.  Within  the  sac 
of  the  utricle  are  found  minute  crystab  of  car¬ 
bonate  of  lime — otoliths — which  may  be  sup¬ 
posed,  on  disturbance  of  the  fluid,  to  affect  more 
strongly  the  hair-like  projections  from  the  walb. 

The  smaller  sac,  the  saccule  (e),  lodged  also 
in  the  bony  vestibule,  communicates  by  a  fine 
canal  (/)  with  the  membranous  canal  (^)  con¬ 
tained  in  the  shell-like  cochlea,  and  called  the 
canal  of  the  cochlea.  Further,  it  b  found  that 
the  two  sacs  communicate  with  one  another  by 
a  very  fine  tube,  so  that  the  whole  membranous 
labyrinth  is  connected  together. 

The  membranous  canal  of  the  cochlea  (g) 
b  the  most  important  part  of  the  internal  ear, 
since  in  it  b  lodged  the  apparatus  that  b 
believed  to  be  the  chief  agent  in  the  perception 
of  sound.  It  has  already  been  mentioned  that 
the  cochlea  possesses  an  outer  bony  case,  resem¬ 
bling  in  appearance  the  shell  of  a  snail  (6,  7,  8 
of  Fig.  172).  But  we  must  nowdescribe  this  bony 
part  rather  more  particularly.  If  the  cochlea  be 
opened  into,  there  b  seen  to  be  a  central  bony 
pillar,  round  which  the  bony  tube  b  wound  two 
and  a  half  times.  The  central  bony  pillar  b 
called  the  modiolus.  The  bony  tube  b  not 
regubr  inside.  From  that  part  of  it  which  lies 
against  the  central  column,  as  it  winds  round, 
there  projects  inwards  a  bony  ridge  —  the 
lamina  spiralis.  At  the  base  of  the  bony  coch¬ 
lea,  just  where  it  begins  to  wind  round  the 
modiolus,  thb  ridge  projects  well  into  the  space 
of  the  bony  canal,  dividing  it  almost  into  two 
compartments;  but  as  the  bony  canal  winds 
round  the  column,  the  lamina  spiralis,  which,  of 
course,  follows  the  turnings,  becomes  less  and 
I  less  projecting,  till  at  the  blind  end  of  the  bony 
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cochlea  it  is  iu>t  nearly  so  prominent  Fig.  174 
shows  the  cochlea  with  part  of  the  wall  re¬ 
moved  to  show  the  interior.  From  z  straight 
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downwards  is  the  direction  of  the  central 
column — modiolus  —  to  which  D  points:  bb 
point  to  the  projecting  ridge — lamina  spiralis 
— almost  dividing  the  canal  of  the  tube  into  an 
upper  compartment  c  and  a  lower  a.  (Refer 
also  to  Fig.  176.)  Now  in  the  recent  state  ; 
this  partial  division  of  the  tube  is  completed 
by  membranes,  so  arranged  as  to  form  a  mem¬ 
branous  canal  within  the  bony  one — the  mem¬ 
branous  canal  of  the  cochlea.  This  will  be 
understood  from  Fig.  175.  This  represents 
the  cochlea  cut  straight  down  from  top  to 
bottom,  u  is  the  central  column  :  A,  B,  c,  and 
D  are  complete  sections  of  the  bony  cochlea,  in 
different  parts  of  its  winding,  cut  acioea  In  each 
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cross  section  l  points  to  the  lamina  spiralis, 
projecting  inwards  from  the  central  column. 
From  the  edge  of  this  ridge  two  lines  (1  and  2) 
are  seen  passing  outwards,  and  diverging  as  they 
pass,  to  the  outer  wall  of  the  bony  canal.  These 
are  membranes;  the  lower  (1)  is  called  the 
basilar  membrane,  the  upper  (2)  is  the  mem¬ 
brane  of  Reissner.  These  two  membranes 
thus  complete  the  division  between  the  upper 
and  lower  part  of  the  bony  tube.  The  upper 
division  (S.Y.)  is  termed  the  seals  vestibuli 
(the  staircase  of  the  vestibule),  the  lower  (S.T.) 
is  the  seals  tympani  (the  staircase  of  the 
tympanum).  Inasmuch,  however,  as  the  two 
membranes  separate  from  one  another  as  they 
pass  across,  they  inclose  between  them  a  tri¬ 


angular  space.  It  is  this  space  (S.M.),  formed  by 
the  basilar  and  Reissner’s  membranes  and  the 
part  of  the  bony  wall  between  them,  that  consti¬ 
tutes  the  membranous  canal  of  the  cochlea,  or 
the  scala  media  (middle  staircase)  of  the  cochlea. 
This  part  of  the  bony  wall  is,  like  the  rest  of  it, 
lined  by  a  membrane.  Thus  we  have  the  bony 
cochlea  throughout  its  two  and  a  half  turns 
divided  into  three  compartments;  and  within 
the  bony  canal  of  the  cochlea  we  have  a  mem¬ 
branous  canal,  occupying  only  a  small  part  of 
the  space.  Now  at  the  base  of  the  cochlea,  that 
is,  at  the  beginning  of  the  first  turn,  the  scala  of 
the  vestibule  opens  into  the  bony  vestibule 
already  described,  while  at  the  foot  of  the  scala 
of  the  tympanum  is  the  round  window,  closed 
and  separated  from  the  cavity  of  the  middle 
ear  by  a  membrane.  As  we  have  seen,  the 
vestibule  has  an  opening  in  its  wall — the  oval 
window— on  the  outer  side  of  which  is  the 
cavity  of  the  middle  ear,  but  which  is  closed 
in  the  bony  state  by  the  stirrup-bone  and  its 
membrane.  At  the  top  of  the  cochlea  the  scala 
vestibuli  and  the  scala  tympani  communicate 
with  one  another  by  a  small  opening  called  the 
helicotrema. 

Suppose,  then,  we  begin  with  the  external 
canal  of  the  ear.  Passing  up  it  for  an  inch 
and  a  quarter  we  reach  the  drum.  On  the 
inner  side  of  the  drum  is  the  cavity  of  the 
middle  ear,  across  which  stretches  the  chain  of 
small  bones,  one  end  of  which  is  attached  to  the 
inner  surface  of  the  drum,  and  the  other  end  of 
which — the  stirrup — is  inserted  into  the  oval 
window.  On  the  inner  side  of  the  oval  window 
is  the  bony  chamber  of  the  vestibule,  opening 
from  which  is  the  scala  vestibuli.  Entering 
this  staircase  we  pass  round  two  turns  and  a 
half  to  the  top  of  the  cochlea.  Part  of  the  floor 
of  this  scala  is  the  membrane  of  Reissner,  which 
is  also  the  roof  of  the  scala  media.  Reaching 
the  top  we  pass  through  the  small  opening 
of  the  helicotrema,  and  enter  the  scala  tympani. 
down  which  we  pass  two  turns  and  a  half.  Part 
of  the  roof  of  this  staircase  is  the  basilar  mem¬ 
brane  or  floor  of  the  scala  media,  which  is  thus 
inclosed  between  the  two  staircases.  Arrived 
at  the  foot  of  the  scala  tympani  we  reach  the 
round  window,  closed  by  a  membrane,  on  the 
outer  side  of  which  is  the  cavity  of  the  mid¬ 
dle  ear. 

Next  it  is  to  be  observed  that  the  scala  vesti- 
buli  and  scala  tympani  are  both  filled  with  a 
fluid — perilymph.  Consequently  waves  of  sound 
in  the  atmosphere  pass  up  the  external  passage 
and  throw  the  drum  of  the  ear  into  vibration. 
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These  movenients  are  couductad  acrow  the 
chain  of  bones  to  the  oval  window,  and  cause 
the  stirrup-bone  to  make  to-and-fro  movements 
at  the  window.  These  throw  the  fluid  in  the 
vestibule  into  vibrations,  which  pass  up  the  one 
staircase  and  down  the  other  and  are  spent  at 
the  round  window.  As  these  waves  pass  along 
the  fluid  they  communicate  movement  to  the 
membrane  of  Beiasner,  the  floor  of  the  vestibule 
staircase,  and  to  the  basilar  membrane,  the  root 
of  the  tympanic  staircase.  These  membranes  are 
respectively  the  roof  and  floor  of  the  middle 
Bcala  or  membranous  canal,  and  this  canal  also 
is  filled  with  fluid — endolymph — which  is  con¬ 
sequently  agitated.  Consequently  the  vibra¬ 
tions  of  a  sounding  body  ultimately  communi¬ 
cate  movement  to  the  fluid  contained  in  the 
membranous  canal  or  middle  staircase. 

The  membranous  canal  of  the  cochlea  then 
lies  in  the  bony  cochlea,  inclosed  between  the 
two  staircases,  but  it  does  not  open  into  either. 
At  the  top  of  the  cochlea  it  ends  blindly.  Its 
base  lies  in  the  bony  vestibule,  but  does  not 
open  into  it.  By  a  small  canal  (/,  Fig.  173), 
however,  it  has  connection  with  the  saccule. 

Within  this  membranous  canal  and  resting 
on  the  basilar  membrane  is  a  remarkable  struc- 
tnre,  first  described  by  the  Marqnis  Corti,  and 
hence  called  Corti's  organ.  It  is  a  very  com¬ 
plicated  structure,  which  it  is  needless  to  try  to 
describe  here.  It  consists  mainly  of  a  series  of 
fibres — fibres  of  Corti — each  made  of  two 
parts  resting  against  one  another  so  as  to  form 
an  arch.  These  arches  are  placed,  side  by  side, 
in  a  continuous  series  along  the  whole  length 
of  the  basilar  membrane.  In  the  human  ear  it 
has  been  estimated  that  there  are  no  less  than 
3000  of  such  arches.  When  viewed  from  above 
downwards  by  a  microscope,  they  present  the 
appearance  of  the  key-board  of  a  piano.  Fig.  176  a 
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ri«.  176.— Arche*  of  Corti**  Organ  (rcij  highly  nuignifled) 


shows  a  few  of  the  arches  side  by  side,  b  of  the 
figure  exhibiting  two  fibres  forming  an  arch. 
It  would  appear  that  the  arches  are  supporting 
structures.  For,  resting  on  them,  are  numbers 
of  conical  epithelial  cells  (p.  16),  from  the  free 
surface  of  which  bundles  of  stiff  hairs  project. 
It  is  l^elieved  that  these  hair  cells  are  the  true 
sound-perceiving  structures. 

We  have  seen  how  vibrations  of  a  8ouudiii;r 


body  reach,  in  the  end,  the  membranous  canal 
of  the  cochlea,  containing  Corti’s  organ.  The 
fluid  contained  in  this  canal  will  be  thrown  into 
vibrations,  and  these  in  turn  will  affect  the 
hairs  of  the  cells  supported  on  Corti’s  rods. 
These  hair  cells  are  in  communication  with 
nerve-fibres,  which  pass  into  Corti’s  organ 
through  channels  in  the  modiolus,  or  bony  pillar 
round  w'hich  the  cochlea  is  wound.  Thus  the 
vibrations  communicated  to  the  hairs  will  affect 
the  nerve-fibres,  and  cause  messages  to  be  seut 
along  the  nerves  to  the  brain,  resulting  in 
sensations  of  sound. 

The  Sense  of  Hearing. 

The  Perception  of  Sound.  The  descrip¬ 
tion  that  has  been  given  of  the  very  complicate 
structure  of  the  ear  will  enable  one  to  perceive 
how  sounds  are  conveyed  into  the  depths  of  the 
ear,  but  it  is  extremely  difficult  to  understand 
how  that  apparatus  enables  us  to  have  know¬ 
ledge  of  all  the  multitude  of  various  sounds  of 
which  we  are  daily  conscious. 

We  must  go  back  again  to  the  physical  world 
to  get  light  on  the  difficulty.  It  is  a  well- 
known  fact  that  if  one  takes  two  tuning-forks, 
such  as  are  used  for  experiment  in  a  natuinl 
philosophy  laboratory,  both  tuned  to  sound  ex¬ 
actly  the  same  note,  and  if  the  forks  are  placed 
at  some  distance  from  one  another,  and  one 
of  them  is  made  to  sound,  the  other  not  being 
touched,  in  an  instant  both  will  be  heard 
sounding.  The  sound  of  the  one  fork  has  set 
the  other  agoing.  This,  it  must  be  noticed, 
liappens  only  if  both  utter  a  note  of  the  same 
pitch.  If  the  two  forks  sound  different  notes, 
the  one  may  be  set  humming  loudly  and  long, 
the  other  remains  dumb.  But  if  the  two  are 
tuned  to  the  same  note  the  one  is  no  sooner 
set  sounding  than  the  other  is  heard  humming 
also.  This  is  called  sympathetic  vibration, 
but  there  is  no  mystery  about  the  occurrence. 
The  one  fork  produces  waves  exactly  similar  to 
those  the  other  would  jiroduce.  When,  there¬ 
fore,  one  is  sounded,  the  waves  pass  out  and 
reach  the  other  fork,  against  which  they  strike. 
Wave  after  wave  hitting  on  the  fork,  each 
wave  exactly  suiting  the  swing  the  fork  makes 
when  in  motion,  gradually  sets  it  into  vibration. 
It  is  just  like  a  small  boy  setting  in  motion  a 
swing  on  which  a  heavy  boy  is  sitting.  If  he- 
tried  to  make  it  give  a  big  swing  with  one 
posh,  he  might  push  with  all  bis  might  and 
accomplish  nothing.  If  he  be  a  wise  small  boy, 
however,  he  does  not  attempt  this.  Be  gives 
the  swing  an  ordinary  push,  and  it  swings 
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■lightly.  He  waits  till  it  has  mo^ed  forward, 
then  backwards,  and  just  as  it  is  about  to  sway 
forwards  again,  he  gives  it  another  push,  which, 
added  to  its  own  impulse,  increasee  its  move¬ 
ment.  So  he  goes  on  till,  in  a  short  time,  he 
has  it  in  full  swing.  But  if  he  does  not  time 
his  pashes  properly  he  will  speedily  stop  the 
swing.  It  is  the  same  with  the  tuning-fork. 
Each  wave  from  its  neighbour  reaches  it  at 
the  proper  time  and  speedily  sets  it  in  full 
vibration.  If  now  the  second  fork  have  one 
limb  loaded,  say  with  a  piece  of  wax,  the  note 
of  the  fork  is  flattened.  It  is  no  longer  in  tune 
with  the  first  one,  and  can  no  longer  be  set 
in  sympathetic  vibration  with  it,  because  its 
swing  is  no  longer  in  tine  with  the  waves  of  its 
neighbour.  One  fork,  therefore,  can  be  set  in 
vibration  only  by  another  sounding  exactly  the 
same  note ;  and  the  fork  will  recognize  its  own 
note  and  hum  in  harmony  with  H,  though  the 
sound  reach  it  from  a  considerable  distance. 

Suppose,  then,  that,  on  a  table  at  one  end  of  a 
room,  (»e  had  a  set  of  tuning-forks,  each  toned 
to  a  particular  note.  Let  a  number  of  musicians 
proceed  to  play  on  their  instruments  at  the 
other  end  of  the  room.  No  matter  how  com- 
plex  the  body  of  sound  they  produce,  each 
tuuing-fork  will  pick  out  infallibly  its  own  note 
from  the  mass  of  sound,  if  its  own  note  happens 
to  have  been  produced ;  and  if  the  players  sud¬ 
denly  cease  the  tuning-forks  will  be  heard 
sounding.  By  finding  which  of  them  are  vi¬ 
brating,  one  can  tell  what  notes  were  produced 
by  the  players.  Suppose  one  could  have  a  set 
of  tuning-forks,  so  numerous  that  there  was 
one  for  every  note  that  could  be  sounded,  it  is 
evident  one  would  have  here  an  apparatus  for 
aualyaing  the  complex  sound,  that  is,  sptittiug  it 
up  into  its  elements.  One  may  try  a  simple 
experiment  of  this  kind  with  a  piano.  Let  the 
damping  pedal  be  lifted  from  the  wires,  and  let 
someone  sing  loudly  in  the  room,  and  then 
suddenly  stop.  Some  of  the  pianoforte  wires 
will  be  heard  sounding.  They  have  picked  out 
of  the  song  their  own  notes,  and  have  been  set 
in  sympathetic  vibration  by  them. 

Now  it  is  believed  that  it  is  somewhat  after 
this  fashion  that  the  internal  ear  perceives 
sound.  It  has  been  noted  (p.  360)  that,  in  Uie 
internal  ear,  the  organ  of  Corti  contains  a  large 
number  of  cells  with  hairs  projecting  from  them. 
It  is  supposed  that  each  hair  is  sensitive  to  a 
particular  vibration.  The  vibrations  of  a  sound¬ 
ing  body  are  conducted  to  the  internal  ear  in 
the  manner  already  described,  and  agitate  the 
fluid  in  the  membranous  canal  of  the  cochlea. 


The  waves  produced  will  be  complex  waves, 
compounded  that  is  of  simple  waves  of  dififerent 
lengths,  &c  Each  hair,  however,  will  vibrate 
in  harmony  with  one  particular  simple  wave, 
and  if  that  one  be  contained  in  the  complex 
one,  it  will  pick  it  out  and  vibrate  to  it  Thua 
the  complex  wave  of  sound  will  be  split  up  into 
simpler  forms,  each  hair  selecting  and  vibrating 
to  its  own,  and  a  multitude  of  haira  will  be  set 
simultaneously  vibrating  by  the  mass  of  sound. 
The  eai'  is  thus  an  organ  that  analyses  (splits 
up)  sounds  into  their  elements. 

In  support  of  this  view  it  may  be  mentioned 
that  hairs  on  the  feelers  of  the  Mysis,  an  animal 
belonging  to  the  same  general  class  as  cralta 
and  lobsters,  have  been  seen  to  vibrate  in  har¬ 
mony  with  particular  notes  and  with  these 
notes  only. 

Each  hair  cell  is  in  communication  with  a 
nerve-fibre,  and  the  vibration  of  each  hair  will 
thus  cause  an  impi«8sion  to  be  passed  along  a 
nerve.  The  various  impressions  will  be  passed) 
along  to  the  bearing  centre  in  the  brain,  where' 
they  become  fused,  and  the  person  is  couscioua 
of  a  sound  of  a  particular  kind.  WbUe  the  ear 
splits  up  complex  sounds,  and  communicates  to 
the  brain  the  elements  of  which  they  consist, 
the  brain  reunites  them.  We  are  not  eonsciona 
of  the  splitting  up  process  but  only  of  the  union. 

The  Range  of  the  Ear  for  musical  sounda 
has  been  determined  to  be  from  32  to  about 
30,000  vibrations  per  second.  That  is  to  say,  32 
vibrations  per  second  produce  the  sensation  of 
a  low  musical  note,  the  lowest  the  human  ear 
can  appreciate,  while  vibrations  occurring  at 
the  rate  of  about  30,000  per  second  produce  the 
sensation  of  a  very  high  pitch,  the  highest  the 
human  ear  can  appreciate.  Vibrations  more 
rapid  caunot  be  taken  knowledge  of  by  the  ear. 

The  Sensation  of  Discord  in  music  is  due 
to  the  interference  of  two  sounds  which  are 
nearly  of  the  same  pitch.  As  two  waves  in  water 
may  abolish  one  another  if  the  crest  of  one 
meets  the  hollow  of  another,  and  may  again  add 
to  one  another’s  size  by  the  two  crests  meeting, 
so  two  waves  of  sound  differing  slightly  from 
one  another  may  at  one  moment  almost  extin¬ 
guish  the  sound  by  interference  and  at  the  next 
produce  increased  loudness  of  the  sound  by 
being  added  to  one  another.  The  result  is  the 
production  of  what  in  music  is  called  beats, 
characterized  by  a  rising  and  falling  of  the 
sound.  The  effect  on  the  ear  is  similar  to  the 
effect  of  a  flickering  light  on  the  eye.  When 
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the  beats  occur  with  sufficieut  rapidity  they 
give  a  sensation  of  roughness  to  the  sound, 
greatest  when  they  number  33  in  a  second. 
When  they  reach  the  number  of  132  in  a  second 
they  are  no  longer  perceived.  Two  notes  that 
when  sounded  together  prodnoe  beats  are  recog¬ 
nized  as  discordant  notes. 

Judgments  of  the  direction  of  sound  are 
not  actually  performed  by  the  ear;  they  are  the 
result  of  various  other  circumstances.  Anyone 
can  prove  this  by  shutting  the  eyes  and  trying 
to  decide  the  direction  from  which  a  sound  is 
coming.  The  distance  from  which  a  sound  pro¬ 
ceeds  we  judge  of  by  its  loudness  or  faintnesa 
It  is  such  facts  as  these  that  the  ventriloquist 
takes  advantage  of  to  deceive  people.  He  imi¬ 
tates  the  character  of  sound  from  a  distance, 
or  from  some  particular  place,  by  giving  it  the 
required  degree  of  loudness,  and  by  directing 
the  attention  of  the  person  to  that  quarter,  &c., 
his  own  face  at  the  same  time  giving  no  sign  of 
movement. 

“  Educating  the  ear”  is  a  phrase  which  derives 
force  by  all  that  is  known  about  the  mode  of  ac¬ 
tion  of  the  organ  of  hearing.  We  have  seen  that 
the  ear  actually  analyses  or  splits  up  sounds 
into  their  simple  elements,  and  that  the  brain 


fuses  the  elements  together  again.  The  habit  is 
to  pay  attention  only  to  the  fused  sensation.  But 
we  all  know  that  the  trained  musician  detects  the 
elements  of  a  complex  sound,  while  the  person 
who  has  given  no  attention  to  his  sensations 
knows  only,  perhaps,  that  the  sound  is  pleasant 
or  the  reverse.  Just  as  surely  as  every  ear  per¬ 
forms  the  same  process  of  analysis,  so  may  every 
person,  by  careful  training,  become  able  to  per¬ 
ceive  something  of  the  analysis,  and  to  detect 
some  of  the  varied  elements  of  musical  sounds 
that  he  listens  to.  The  difference,  indeed,  be¬ 
tween  a  “good  ear”  and  a  “bad  ear”  is  to  a 
large  extent  the  difference  between  careful 
training  and  bad  training,  or  no  training  at  all. 
Something,  of  course,  must  be  admitted  to 
natural  aptitude ;  but  the  excuse  many  people 
offer  for  their  ignorance  of  music,  that  they 
have  “no  ear,”  is  no  excuse  at  all,  in  view  of 
the  facts  that  have  been  stated — is,  indeed,  but 
another  way  of  implying  carelessness  and  ne¬ 
glect  Just  as  the  man,  who  is  not  blind,  would 
be  laughed  at  if  be  offered,  as  an  excuse  for 
being  unable  to  read,  that  be  bad  no  eye,  so 
ought  a  person,  who  is  not  deaf,  to  be  laughed 
at  if  he  offers,  as  an  excuse  for  being  unable  to 
distinguish  one  note  from  another,  or  different 
notes  in  a  chord,  that  be  has  no  ear. 


Section  XIL— THE  SENSES  AND  SENSE-ORGANS. 

B.— THEIR  DISEASES  AND  INJURIES. 

Affections  of  the  Sense  of  Touch. 

ioM  qf  SemOrilUy  of  the  Skin  {Aiuuthetia,)', 

Ineriaeei  SentSbUity  (Hyperaethetia); 

Perverted  Se)mbilUy 

Affections  of  the  Sense  of  Taste. 

Sxeettite  or  Perverted  Seeteitiveneu  oj  Taete  ; 

Z/OM  ((f  Taite. 

Diseases  and  Injuries  of  the  Nose  and  Affections  of  the  Sense  of  Smell. 

OlteaM*  of  the  Note: 

Cold  in  the  Bead; 

Chronic  I>iteharye  from  the  BcetriU; 

Stittk-lfoee  tflxaena)x 

Ulceration  in  the  Cavity  of  the  BoetrOt: 

Tutnourt  of  the  Boee; 

Foreign  Bodiee  in  the  BoetrUe; 

Bleeding  from  the  BoetrUe  (Spietaxit); 

Injury  to  the  Boee; 

Sneezing. 

AfTectloni  of  the  Senie  of  Smetl. 

Ijote  of  the  Sente  of  Smell  (.Anaemia)', 

Over-aeuteneet  of  the  Senee  of  SmeU. 
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Diseases  and  Injuries  of  the  Eye  and  Affections  of  the  Sense  of  Sight. 

OiMMM  of  the  Eyelid* : 

Skin  Afettiom  of  lk«  BytUA*; 

InfammatUm  round  tlu  SyoUuhet  (,BlepkaritU)i 

Turning  outuardt  or  intcanU  oj  tko  JByelida  {Setropion  and  Sntropion) ; 

Styo  (ffardeotum); 

TSimour  (JU  Byetid  (CAoitufon); 

Inflammation  of  tko  Inner  Sur/aee  of  tlte  Byelidt  (Cold-in-the-Byo—Cor^unetlvitit); 

PueluUt  {Phlyetenee) ; 

Thickening  of  the  Lining  of  the  Lidt  (Granular  Lidt^ Bgyptian  Ophthalmia— Trachoma); 

Burnt— Symblepharon  end  Anehytoblepharon,  or  onnetunl  onion  of  the  lid*  to  th*  eyeb*ll  and  to  one 
another; 

Foreign  Bodice  within  the  Byelidt; 

Drooping  the  Byelidt  (Ptoeie) ; 

Inability  to  thul  the  Byelidt; 

Twitching  of  the  Byelidt; 

Bruitet  and  Woutidt  of  the  Byelidt. 

OUeaee*  of  the  Tear  Apparatua: 

Obetruction  of  the  Tear  Pottage. 

Oleea***  of  the  Eyeball : 

Ir\flammation  of  the  Cornea  (Keratitie); 

Abteeet  and  Vleer  of  the  Cornea  ; 

White  Spoti  on  the  Cornea  (Opoeitje*)— The  operation  (or  artiflclal  pnpU  (iridectomy) ; 

Staphyloma; 

Foreign  Bodiet  in  the  Cornea; 

Wounde  of  the  Cornea; 

Ir\flammation  of  the  White  (Selerotie)  of  the  Bye; 

Ir^/tammaHon  of  the  Irti  (Iritie) ; 

CcUaraet — The  operation  (or  It*  core ; 

Diteatet  of  the  Betina,  Otoroid  Coat,  and  Optic  Berne  (Betinitit—CKoroiditit— Optic  Beuritii); 
Separation  of  the  Betina  (Dropty  of  the  Betina) ; 

Olaueoma ; 

Bxamination  of  the  Bye  by  the  Ophthalmoeeope  ; 

Foreign  Bodiet  within  the  Byebali — Sympathetic  Inflammation ; 

Bolling  Byebalte  (Byetagmue); 

Sguint  (Crott.eytt—Strabiemut). 

Affection*  of  the  Sente  of  Sight : 

Short-eight  (Myopia)  and  Long-eight  (ffppemwtroipia)— Treatment  by  Spectacle* ; 

Weak-light  (Aithenopia) ;  Defeetiee  Sight  from  Age  (Preebyopia) ; 

Aitigmatiim; 

Blindnete  (Amauroeie  and  Amblyopia);  Partial  Blindneie  of  One  Bye  (Mimiopia); 

Bight-blindneee  (ff«men((opia>— Snow-bUndnea*  and  Moon-bllndnew; 

Cbtour-bUndnete  (Daltoniem); 

Double  Villon. 

The  Oar*  of  the  Eye*. 

Diseases  and  Injuries  of  the  Ear  and  Affections  of  the  Sense  of  Hearing^ 

Olaeaae*  and  Injuria*  of  th*  Ear: 

Diiiaiei  of  thi  Auriele; 

Inflammation  of  the  Canal  of  the  Bar—BoiU  In  the  Canal ; 
ir<uc  in  the  Bar  to  Beeeu— Syringing  the  ear* ; 

Growth  in  the  Canal  of  the  Bar  (Polypui) ;  Foreign  Bodiet  in  the  Bar; 

Itytammation  of  the  Drum; 

Injury  to  the  Orwn— Bunting  of  the  drum  by  blow*,  dlrlng,  Ao.; 

Ittflammation  of  the  Middle  Bar; 

Baraehe; 

Diteharge  from  the  Bart  (Banning  Ban); 

Affection*  of  the  Sent*  of  Hearing : 

Deaf  new; 

Bailee  in  the  Bart. 

0*af-Mutl*m. 

Car*  of  th*  Ear*. 
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AFFECTIONS  OF  THE  SENSE 
OF  TOUCH. 

There  are  two  main  diseased  conditions  of 
the  sense  of  touch,  one  in  which  the  sense 
is  abolished,  which  is  called  anaesthesia  (Greek 
a  not,  auiAanomai,  to  feel),  and  the  second 
in  which  the  sense  is  unnaturallj  acute,  called 
hyperaesthesia  (Greek  huptr,  in  excess).  The 
sense  may  also  be  perverted. 

Loss  of  Sensibility  of  the  Skin  {Ancnthetia) 
may  be  due  to  disease  of  the  nerves  of  sensa¬ 
tion  supplying  the  skin,  or  to  disease  of  the 
nerve-centres,  namely,  the  brain  or  spinal 
cord.  Thus  pressure  of  a  tumour  on  a  nerve, 
injury  to  a  nerve,  may  produce  it,  while  it  is 
often  produced  in  apoplexy  and  other  brain 
diseases. 

Sometimes  the  action  of  irritating  substances 
on  the  skin  will  produce  a  numbness,  though 
not  exactly  a  total  loss  of  sensation. 

One  remarkable  form  of  loss  of  sensibility 
occurs  in  hysteria.  In  it  the  sense  of  touch, 
including  sensations  of  contact,  of  heat  and 
cold,  and  of  pain,  is  lost  on  the  whole  of  one 
side  of  the  body,  so  that  pins  may  be  tlirust  into 
the  body  on  one  side  without  producing  any 
evidence  of  feeling  on  the  part  of  the  patient. 
As  soon  as  the  middle  line  of  the  body  is 
crossed,  however,  the  sensibility  is  found  per¬ 
fect  Indeed  the  dividing  line  between  the 
sensitive  and  not  sensitive  portions  of  the  body 
is  remarkably  sharp.  This  affection  is  called 
hemiansBSthesia,  from  its  being  limited  to  one 
half  of  the  body. 

The  recognition  of  the  cause  of  this  disease 
and  its  appropriate  treatment  are  subjects  of 
considerable  difficulty.  The  disease  is  essen¬ 
tially  a  nervous  one. 

Increased  Sensibility  {ffi/pmuthtda)  may 
be  to  touch  proper  or  to  pain.  In  some  cases  it 
is  so  marked  that  the  slightest  touch  produces 
a  feeling  of  intense  pain.  It  occurs  in  connec¬ 
tion  with  neuralgia,  hysteria,  and  gunshot  in¬ 
juries  of  nerves.  The  increased  senaitivenesa 
may  be  to  heat  or  cold. 

Perverted  Sensibility  may  be  shown  by 
contact  with  hot  or  cold  objects  being  felt 
not  as  sensations  of  heat  or  cold  but  of  pain. 
There  may  be  feelings  of  burning  or  tingling  in 
the  skin,  feelings  as  of  the  creeping  of  insects 
over  the  body,  &c.  This  also  is  a  nervous  dis¬ 
order.  It  is  called  parzsthesia. 


AFFECTIONS  OF  THE  SENSE 
OF  TASTE. 

Excessive  or  Perverted  Sensitiveness  of 
taste  may  occur.  An  extremely  small  quantity 
of  some  substance  may  give  rise  to  an  intense 
impression  on  the  taste  sense,  or  a  very  pro¬ 
longed  impression,  or  qnite  a  different  im¬ 
pression  may  be  made  from  what  is  uatund. 
Such  cases  are  met  with  in  the  hysterical  and 
insane.  Further,  tastes  may  be  felt  quite  a|iart 
from  any  substance  taken  into  the  mouth,  aa 
a  result  of  irritation  of  the  nerves  of  taste, 
by  disease  for  example.  Certain  substances 
present  in  the  blood  will  canse  a  taste  to  be 
felt  The  taste  of  some  substances  may  be 
felt  when  they  have  been  injected  under  the 
skin  and  not  taken  into  the  mouth  at  alL 
Everyone  also  knows  how  disordered  conditions 
of  stomach  and  bowels  give  rise  to  bad  tastes  in 
the  mouth. 

Loss  of  Taste  occurs  in  hysteria  and  nerve 
affections  Thus  it  may  result  from  rheumatic 
inflammation  of  certain  nerves  that  supply  the 
mouth  and  face.  It  may  be  associated  with 
paralysis  of  the  face,  and  may  be  lost  only 
on  one  side  of  the  tongue.  Since  the  tongue  is 
supplied  by  two  nerves,  so  far  as  taste  is  con¬ 
cerned,  one  supplying  the  front  part  and  another 
the  back  part  (see  p.  337),  the  sensibility  of  one 
part  may  be  lost  and  that  of  the  other  retained. 
Loss  of  taste  may  also  arise  from  no  affection  of 
nerves,  but  from  thickening  of  the  surface 
of  the  tongue  or  mouth  rendering  the  ends 
of  the  nerve-fibres  leas  easily  affected  by  the 
tasty  substance. 

Affections  of  the  tongue  have  been  considered 
on  p.  150. 

DISEASES  AND  INJURIES  OF  THE  NOSE 
AND  AFFECTIONS  OF  THE  SENSE  OF 
SMELL. 

Diseases  and  Iivjurles  of  the  Nose. 

Cold  In  the  Head  or  nasal  catarrh,  which 
usually  begins  by  attacks  of  sneezing  and  then 
goes  on  to  a  fiee  discharge  from  the  nostrils, 
has  been  sufficiently  described  under  Catarrh 
(p.  154). 

Chronic  discharge  from  the  nostrils  is 
frequently  the  result  of  chronic  catarrh,  that  is, 
of  repeated  attacks  of  cold  in  the  head.  Aa 
a  result  the  person  is  annoyed  by  a  thick  dis¬ 
charge  or  by  swelling  of  the  lining  membrane, 
causing  “stopped  nose,”  thickness  of  speech. 


STINK-NOSB. 
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defMtive  smell,  &c.  A  chrooic  discharge  from  | 
the  nostrils  is  a  feature  of  glanders,  a  disease  of  | 
the  horse  communicable  to  man.  It  is  men¬ 
tioned  under  Fevers. 

Treatment  consuts  in  using  as  a  snuff  a 
powder  of  bismuth  and  alum  or  chlorate  of 
potash,  diluted  with  five  or  six  parts  of  pow¬ 
dered  starch  or  gum-arabic.  A  lotion  may  be 
used  made  of  borax,  alum,  and  tannin, or  chlorate 
of  potash,  in  the  strength  of  10  grains  to  half 
an  ounce  ol  water  and  half  an  ounce  of  gly¬ 
cerine.  Some  of  this  should  be  thrown  into 
the  nostrils  by  means  of  a  syringe,  consisting  of 
a  small  elastic  ball  with  a  short  glass  nose- 
piece. 

Stink -Noso  {Ozcena)  is  the  term  applied 
to  the  condition  in  which  the  dischaige  from 
the  nostrils  is  very  offensive.  It  often  depends 
on  nioeration  of  the  nostrils  high  np,  and  may 
be  attended  by  a  sense  of  weight  or  Alness  high 
up.  It  may  begin  with  some  foreign  body 
which  has  passed  up  the  nostrils  and  lodged, 
setting  up  inflammation  and  ulceration  by  its 
continued  presence,  and  ultimately  leading  to 
disease  of  bone.  Every  case  of  stink-nose  in 
children  should  be  carefully  examined  for  some 
foreign  body,  which  the  child  may  have  pushed 
up  the  nostrila  After  bleeding  of  the  nose 
a  large  clot  of  blood  may  be  retained  and  cause, 
in  time,  an  offensive  discharge.  Various  dis¬ 
eases  may  also  be  the  cause  of  ozena — syphilis, 
for  instance. 

Treatment — First  of  all  care  should  be 
taken  that  the  cause  of  the  mischief  is  not  a 
foreign  body.  This  is  necessary  specially  in  the 
case  of  diildren.  The  noetrils  should  be  regu¬ 
larly  cleansed  by  syringing.  One  very  efficient 
method  may  be  described,  which  only  needs  a 
little  practice.  A  vessel  is  got  capable  of  acting 
as  a  cutem,  a  tin  can  fitted  near  the  bottom 
with  a  stop-cock  would  do  admirably.  It  is 
filled  with  water  and  fixed  on  a  shelf  a  little 
above  the  person’s  head.  An  india-rubber  tube 
fits  on  to  the  stop-cock  and  passes  downwards, 
ending  in  a  nozzle,  capable  of  filling  the  nostril. 
The  person  stands  with  his  head  slightly  bent 
over  a  basin.  The  nozzle  is  inserted  into  one 
nostril  (f As  healthy  one),  the  other  being  left  free. 
The  patient  keeps  his  month  open,  breathing 
through  it,  and  not  permitting  himself  to  per¬ 
form  the  act  of  swallowing.  If  now  the  water  be 
turned  on  it  passes  through  one  nostril  to  the 
back  of  the  throat,  passes  out  by  the  opening  at 
the  back  (see  p.  338X  does  not  go  down  into  the 
throat  but  enters  the  back  opening  of  the  other 


I  nostril  and  washes  thrpugh  it  coming  out  at  the 
I  front,  where  it  is  caught  by  the  basin.  By  this 
method,  provided  the  patient  breathee  through 
hie  open  mouth  and  dote  not  eteaUoie,  both  nos¬ 
trils  can  be  washed  thoroughly.  If  the  peison 
cannot  get  used  to  this  method  he  may  employ 
any  small  syringe 

Along  with  the  washing  out,  by  whatever 
method  aocomphshed,  lotions  of  various  kinds 
may  be  used.  One  or  two  teaapo(mfals  of  solu¬ 
tion  of  chlorinated  soda  to  a  pint  of  water  is 
useful  in  very  offensive  cases,  or  a  weak  solu¬ 
tion  of  Goody’s  fluid,  water  made  just  pink 
wiUi  it,  or  solution  of  carbolic  acid  one  ounce 
to  60  or  60  of  water — 3  or  4  pints.  A  useful 
paint  for  injecting  by  a  fringe,  is  glycerine  with 
iodine,  one  grain  of  iodine  dissolved  in  erne 
ounce  of  glycerine. 

Besidee  such  local  treatment  the  patient  will 
often  be  benefited  by  taking  ood-Iiver  oil, 
quinine  wine,  tonics,  &c. 

Ulceration  in  the  cavity  of  the  nostrils  will 
be  attended  by  offensive  discharge  and  is  to  be 
treated  as  ‘‘Stink-Nose.”  If  the  ulcer  can  be 
reached  by  the  finger  an  ointment  of  one  part 
of  iodoform  and  four  of  vaseline  should  be 
applied.  Long-continued  ulceration  sometimes 
eats  through  tiie  division  between  the  nostrils, 
destroying  bone  and  gristle.  This  is  usually 
the  result  of  syphilis. 

Tumours  of  the  nose.  The  commonest 
tumour  in  the  nostrils  is  what  is  termed  poly¬ 
pus,  a  growth  from  the  lining  membrane,  of 
varying  size,  hanging  as  it  were  from  a  stalk. 

Symptoms.  A  polyptw  usually  blocks  the 
nostrils,  so  that  the  person  has  to  breathe 
throngh  the  mouth,  which  is  constantly  kept 
open.  The  voice  is  generally  altered  and 
acquires  a  nasal  twang.  The  finger  may  detect 
the  growths,  which  .*eel  like  a  bunch  of  earth¬ 
worms. 

T reatment. — Hie  best  treatment  is  removal 
by  a  surgeon  if  the  swelling  can  be  reached. 
Washing  the  nostrils  by  means  of  a  syringe 
with  water  containing  a  small  quantity  of  salt 
or  bicarbonate  of  soda  (30  grains  to  the  pint) 
relieves. 

Warts  may  occur  in  the  nose,  they  nsually 
occur  just  within  the  nostril.  They  should 
be  touched  with  glacial  acetic  acid,  as  advised 
for  warts  on  p.  322.  Cancerous  and  other 
tumours  may  also  be  present  in  the  nostrila 

Foreign  bodies  in  the  nostrils  are  not  un¬ 
common  in  children.  Cberry-stooes,  peas,  and 
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even  nails  are  often  pushed  into  the  nostrils  by 
them.  Sometimes  the  child  says  nothing  about 
it,  till  after  a  longer  or  shorter  time  the  pres¬ 
ence  of  the  foreign  body  has  set  up  irritation, 
and  produced  dischai^e,  vrhich  is  usually  offen¬ 
sive.  Delay  always  reuders  the  removal  more 
difficult,  since  the  substance  becomes  sur¬ 
rounded  by  secretion  and  is  6rmly  lodged. 
Persistent  discharge  should  always  lead  to  an 
examination  for  a  foreign  body. 

Treatment. — Let  the  free  nostril  be  closed 
and  cause  the  person  to  blow  through  the 
blocked  noetril  as  strongly  as  possible.  If  this 
fails,  as  it  often  will,  if  the  substance  has  been 
in  the  nostril  some  time,  a  stream  of  water 
may  be  employed.  The  nostril  may  be  syringed 
from  the  frout.  If  the  person  is  old  enough  the 
method  of  washing  out  the  nostrils  described 
on  p.  365  may  be  used,  the  tube  being  inserted 
into  the  sound  nostril,  so  that  the  water  flows 
on  the  blocked  side  from  behind  forwards. 
Instruments  should  not  be  used  except  by  a 
surgeon.  If  the  aid  of  a  hairpin  is  likely  to 
extract  the  foreign  body,  it  may  be  used,  hut 
cdways  the  looped  end;  the  sharp  point  should 
always  be  avoided. 

Bleeding  from  the  nostrils  {Epistaxis\  occur¬ 
ring  without  any  apparent  cause,  is  rather  com¬ 
mon  among  young  people.  In  girls  it  may  be 
a  source  of  relief  at  the  monthly  periods.  Be¬ 
sides  such  cases  it  may  attend  the  onset  of 
typhoid  fever,  typhus,  remittent,  and  scarlet 
fever;  and  it  is  a  prominent  feature  in  scurvy, 
purpura  htemorrhagica  (p.  237),  and  other  dis¬ 
eases.  It  may  be  due  to  diminished  atmospheric 
pressure,  and  from  this  cause  occurs  to  persons 
in  ascending  high  mountains.  The  flow  comes 
from  one  nostril  as  a  rule,  and  rarely  from  both 
at  once.  It  may,  as  everyone  knows,  be  due  to 
injury. 

In  severe  cases  much  loss  of  blood  may  take 
place  and  fainting  result,  while  frequent  attacks 
may  rapidly  reduce  a  person’s  strength. 

T reatment. — Let  the  nostril  be  firmly  closed 
by  pressure  with  the  hand  for  several  minutes, 
the  head  being  held  high.  Cold,  in  the  form  of 
cold-water  cloths,  applied  to  the  nose,  neck,  and 
forehead,  are  very  useful,  iced-cloths  being  still 
more  effective.  If  measures  like  these  are  use¬ 
less,  plugging  the  nostril  must  be  resorted  to. 
This  is  done  with  pieces  of  lint  rolled  into  the 
form  of  a  cone  and  pressed  in  from  the  front. 
Sometimes  it  is  necessary  to  plug  from  behind, 
but  only  a  surgeon  can  do  thia 

Should  attacks  be  common  the  patient  ought 
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to  have  tincture  of  steel  and  quinine  adminis¬ 
tered  for  some  time. 

lAjury  to  the  nose.  Fracture  of  the  bridge 
of  the  nose  as  the  result  of  a  blow  may  be  re¬ 
cognized  by  the  alteration  of  shape,  and  by  the 
grating  feeling  if  a  finger  be  gently  pressed  on 
each  side  of  the  bridge.  The  broken  noee  may 
often  be  restored  to  its  proper  position  by  gently 
moulding  with  the  fingers.  If  the  bones  are 
pressed  down,  they  may  be  lifted  by  carefully 
passing  up  the  nostril  something  like  the  bone 
or  ivory  handle  of  a  pen  or  pencil-holder.  If 
necessary,  some  cotton-wool  may  then  be  passed 
up  to  keep  the  bones  from  falling  in  again.  On 
the  outside  the  application  of  strips  of  sticking- 
plaster  may  help  to  keep  the  parts  in  place. 
hnmediatdy  after  the  blow  cold  cloths  are  use¬ 
ful  in  keeping  down  bleeding  and  swelling:  but 
some  time  after  hot  cloths  freely  apjdied  reduce 
swelling  and  pain  rapidly. 

A  bruise  on  the  bridge  of  the  noee  without 
injury  of  bone  is  best  treated  by  hot  cloths. 
Wheu  swelling  has  disappeared  the  soft  parts 
may  be  adjusted  as  well  as  possible  by  narrow 
strips  of  skin-plaster. 

Sneezing  may  become  uncontrollable  so  as 
to  be  actually  a  disease.  The  ordinary  explana¬ 
tion  of  sneezing  is  that  something  irritates  the 
lining  membrane  of  the  nostril,  and  the  sneeze 
is  designed  to  expel  the  cause  of  the  irritation 
(see  p.  261).  Excessive  sneezing  occurs  in  hay- 
fever  (p.  274),  due,  it  is  supposed,  to  the  irrita¬ 
tion  set  up  by  the  pollen  of  certain  plants.  It 
is  a  common  sign  of  the  onset  of  cold-in-the- 
head.  It  is,  however,  sometimes  associated  with 
whooping-cough  and  asthma,  gout,  and  hysteria. 
It  sometimes  occurs  connected  with  disturbance 
of  sexual  functions  in  women  and  connected 
with  pregnancy. 

Treatment. — The  effect  of  strong  smelling- 
salts  may  be  tried.  If  so  severe  a  measure  is 
necessary,  a  mustard  blister  to  the  nape  of  the 
neck  is  useful  Where  they  seem  to  be  indi¬ 
cated,  quinine  and  iron  tonics  should  be  admin¬ 
istered. 

Affections  of  the  Sense  of  SmelL 

Loss  of  the  Sense  of  Smell  {Anosmia)  may 
be  due  to  unusual  conditions  of  the  lining  mem¬ 
brane  of  the  nostrils,  such  as  swelling,  thicken¬ 
ing,  &C.,  resulting  from  chronic  catarrh  (p.  164), 
or  the  preMnce  of  growths  preventing  the  proper 
entrance  of  air,  or  to  altered  conditions  such  as 
may  be  induced  by  constant  snufRtaking.  A 


BLEEDING  FROM  THE  NOSE. 


The  Sentee.] 


INFLAMMATION  ROUND  THE  EYELASHES. 
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second  class  of  canass  includes  such  as  affect  the 
lierve  of  snieli — the  olfactory  nenre  (p.  95).  A 
blow  on  the  head  may  abolish  the  sense  of  smell 
by  injury  to  the  nerve.  Abscesses,  disease  of 
bone,  may  act  in  the  same  way.  While,  in  a 
third  class  of  cases,  loss  of  smell  is  caused  by 
disease  in  the  brain  affecting  the  nerve-centres 
for  smell. 

The  loss  may  be  on  one  side  only.  Loss  of 
smell  will  also  be  accompanied  by  loss  of  flavour, 
since  flavour  includes  smell  as  well  as  taste 
(p.  337). 

Treatment  is  directed  to  the  cause.  Cases  of 
chronic  catarrh  should  be  treated  as  advised  on 
page  364  for  chronic  dischaige. 

Over»acuteness  of  the  sense  of  smell  occurs 
in  hysteria,  and  as  a  result  of  weakness  from 
chronic  disease.  Further,  sensations  of  smell 
may  be  experienced  without  any  external  cause. 
One  might  call  them  delusions  of  smelL  Thus 
a  constant  sense  of  a  bad  odour  has  attended 
disease  of  the  brain  and  other  diseases  also. 

DISEASES  AND  INJURIES  OF  THE  EYE 
AND  AFFECTIONS  OF  THE  SENSE  OF 
SIGHT. 

Diseases  of  the  Eyelids. 

Skin  AlTeetlons  of  the  Eyelids.  Like  the 
rest  of  the  covering  of  the  body  the  eyelids  are 
liable  to  various  skin  affections.  These  are  suf¬ 
ficiently  discussed  in  Section  XI.  B.  One  only 
need  be  mentioned  here.  It  consists  of  an  erup¬ 
tion  of  blebs,  filled  with  dear  fluid  at  first,  but 
later  with  yellow  matter.  They  spread  from  the 
inner  part  of  the  eyebrow  over  the  forehead  and 
up  among  the  hair,  and  also  downwards  over 
the  eyelids  and  the  side  of  the  nose.  They  are 
accompanied  by  severe  pain  and  swelling  and 
inflammation  of  the  eye.  The  lids  are  so  swollen 
that  the  eye  is  dosed.  This  is  an  eruption  quite 
similar  to  shingles,  and  properly  called  by  the 
same  name — herpes.  It  is  treated  in  a  similar 
manner  (p.  317). 

Inflammation  round  the  Eyelashes  {Bl*- 
pharitu).  This  is  really  an  inflammation  of  the 
hair- sac  from  which  an  eyelash  springs.  It 
begins  in  little  swellings  on  the  edge  of  the  lid 
round  a  hair,  and  rapidly  spreads  along  the 
edge.  Crusts  form  which  stick  to  the  lid,  nut 
the  hairs  together,  and  produce  a  very  unsightly 
appearance.  The  lids  become  thickened  and 
red.  Little  points  of  matter  often  form.  If  the 
disease  lasts  long,  the  lashes  fall  out,  so  that  the 


lids  may  be  entirely  deprived  of  lashes.  Owing 
to  the  thickening  the  lids  are  turned  outwards; 
the  tears  no  longer  readily  escape  into  the  open¬ 
ing  of  the  tear  passage,  and  the  eyes  are  con¬ 
stantly  overflowing.  The  inflammation  may 
spread  over  the  inner  surface  of  the  lids  and 
reach  the  eyeball;  and  the  constant  irritation  of 
the  tears,  discharge,  &c.,  may  also  produce  ulcers 
on  the  front  of  the  ball. 

Treatment,  if  early  adopted  and  persevered 
in,  will  readily  cure  the  affection  in  its  first 
stages.  The  crutU  mutt  be  thoroughlif  removed 
and  the  lids  cleansed.  This  should  be  done  by 
means  of  warm  water.  To  the  water  bicar¬ 
bonate  of  soda  (baking  soda)  may  be  added,  as 
much  as  can  be  lifted  on  a  sixpence  to  an  ordin¬ 
ary  tea-cupful  of  water.  When  the  lids  are  per¬ 
fectly  clean  they  should  be  smeared  with  oint¬ 
ment  of  the  yellow  precipitate.*  This  must  be 
kept  up  till  the  lids  are  quite  restored,  for  the 
inflammation  very  readily  returns.  If  the  in¬ 
flammation  is  very  far  advanced,  the  lids  thick¬ 
ened  and  raw  looking,  &c.,  after  crusts  have 
been  thoroughly  removed,  the  edges  of  the  lids 
may  be  lightly  touched  all  along  by  a  stick  of 
nitrate  of  silver.  In  such  cases  it  is  also  neces¬ 
sary  to  pull  out  the  hairs  seriously  affected. 
As  this  affection  is  apt  to  spread  among  badly- 
nourished  children,  and  children  not  in  vigorous 
health,  good  diet  should  be  given,  and  exercise 
in  the  fresh  air  attended  to.  Cod-liver  oil  is  of 
great  benefit  also. 

The  inflammation  can  apparently  be  conveyed 
to  sound  eyes  by  particles  of  the  crusts  or  mat¬ 
ter.  Care  must,  therefore,  be  taken  that  towels, 
&C.,  used  by  the  sufferer  are  not  used  by  others, 
and  that  hands  are  well  washed  after  bathing 
the  eyes,  &c. 

Turning  outwards  or  inwards  of  the  eye¬ 
lid  is  frequently  a  result  of  the  above  inflamma¬ 
tion.  The  former  is  properly  called  ectropion, 
the  latter  entropion.  Injuries,  burns,  &c.,  are 
causes,  and  the  inward  turning  is  frequent  as  a 
result  of  the  general  laxness  of  the  lid  in  aged 
people.  The  inturued  lid  grievously  irritates  the 
eyeball,  against  which  the  lashes  rub,  and  leads 
to  serious  inflammation.  In  the  case  of  the 
out-turned  lid,  the  inner  surface  looks  red  and 
fleshy  from  the  constant  irritation  of  the  air, 
dust,  &c.;  and  the  eyeball  being  deprived  of 
the  protective  covering  of  the  lid  is  also  open  to 
irritation  by  foreign  particles,  &c.  Both  con¬ 
ditions  can  be  properly  remedied  only  by  sur- 


<  Yellow  oxide  of  mercnir  (preclplUted)  one  dntchm  (60 
gnUne)  to  one  ounce  of  Isrd  or  Tseellne. 
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gic&l  operation.  The  operation  is  not  at  all 
serious  or  dangeroua 

Stye  ( Hordeolum)  is  a  small  boil  formed  on 
the  edge  of  the  eyelid,  occupying  the  sac  of  an 
eyelash.  Several  are  apt  to  occur  one  after  the 
other,  probably  because  a  bad  state  of  health 
determines  them.  They  form  little  red  swell* 
ings,  accompanied  by  considerable  heat  and 
pain.  When  matter  has  formed  the  pain  usually 
ceases.  The  stye  begins  usually  with  an  itchi- 
ness,  producing  a  tendency  to  rub  the  part. 

Treatment. — At  the  very  beginning,  before 
the  swelling  has  formed  completely,  pulling  out 
the  lash  which  passes  through  the  affected  part, 
and  then  touching  the  place  with  a  fine  point  of 
nitrate  of  silver,  is  said  to  stop  its  further  pro¬ 
gress.  When,  however,  it  is  advanced,  warm 
poultices  should  be  applied,  and  as  soon  as 
matter  is  formed  it  should  be  permitted  to 
escape  by  opening  with  a  sharp  clean  lancet  A 
strong  needle  will  do  if  it  is  put  in  at  oue  side 
of  the  little  collection  of  matter,  and  made  to 
open  it  up  to  the  other  side.  A  mere  prick 
is  not  sufficient,  since  it  does  not  afford  room 
«n  mgh  for  the  complete  escape  of  the  matter. 

If  a  person  is  troubled  with  frequent  styes, 
cod-liver  oil,  iron  tonics,  good  food,  &c.,  are 
means  of  strengthening  the  person  to  prevent 
them. 

Tumour  of  the  Eyelid  (Chalcuion)  is  formed 
in  the  depth  of  the  lid.  It  is  sometimes  due  to 
the  blocking  of  the  channel  of  one  of  the  glands 
of  the  lid,  and  the  gland  consequently  becomes 
filled  and  swollen  out  by  its  products  having  no 
outlet  The  swelling  is  usually  round,  pea-like, 
and  often  very  hard. 

Treatment. — When  the  swelling  is  softish 
warm  applications,  and  rubbing  in  of  the  yel¬ 
low  ointment  (see  foot-note  on  p.  367),  are  some¬ 
times  sufficient  to  clear  it  away.  When  it  is 
hard  the  best  thing  is  to  have  it  cut  out — a 
very  simple  and  not  a  very  painful  proceeding. 

Inflammation  of  the  Inner  Surface  of  the 

eyelids  (  Cold-iii-the-Eye — ConjunctivitU — Oph¬ 
thalmia).  This  is  the  common  form  of  inflam¬ 
mation  of  the  eyes  resulting  from  cold.  The 
delicate  mucous  membrane  which  lines  the  inner 
surface  of  the  lids  is  called  the  conjunctiva.  As 
stated  on  p.  339  it  not  only  lines  the  lids,  but 
turns  up  on  to  the  eyeball,  which  it  covers  up 
to  the  edge  of  the  transparent  part  in  front — the 
oomea.  Consequently,  this  inflammation  affects 
not  only  the  lids,  but  also  the  surface  of  the 
eyeball,  with  the  exception  of  the  cornea. 


Its  cause  is  usually  cold;  but*irritating  var 
pours,  the  entrance  into  the  eye  of  irritating 
substances,  will  also  produce  it.  It  happens  in 
the  course  of  some  fevers,  specially  scarlet  fever 
and  measles. 

Symptoms.  In  its  simplest  form  there  is 
redness  of  the  lining  membrane,  and  if  the  eye¬ 
lids  be  examined  they  present  a  red  velvety 
appearance.  The  person  feels  smarting  and 
heat,  beginning  generally  at  the  inner  comer; 
the  eye  is  sensitive  and  watery,  and  there  is  a 
feeling  as  of  sand  in  it.  The  person  can  scarcely 
keep  from  winking  and  rubbing,  and  believes 
some  sand  is  in  his  eye,  the  removal  of  which 
will  be  sufficient  In  more  severe  cases  the  red¬ 
ness  is  more  decided;  the  blood-vessels  are 
seen  to  be  very  full  and  distinct ;  the  lids  are 
swollen,  and  the  loose  tissue  between  the  lid  and 
the  eyeball  is  swollen.  There  is  discharge,  of  a 
clear  sticky  character,  consisting  of  mucus,  whidi 
forms  a  sort  of  film  and  blurs  the  sight  The 
discharge  dries  and  forma  cmsts  along  the  edge 
of  the  lida  In  the  morning  the  lids  are  usually 
glued  together  with  it  Tliese  are  the  symptoms 
of  catarrhal  conjunctivitis.  In  still  more  ad¬ 
vanced  cases  the  discharge  is  profuse  and  of 
yellow  matter  (pus),  and  we  Irave  purulent  con¬ 
junctivitis.  The  swelling  is  very  great,  some¬ 
times  so  as  to  overlap  the  eyeball.  This  is  very 
serious,  and  must  be  carefully  attended  to  lest 
pustules  and  ulcers  form. 

Treatment. — First  of  all,  one  must  look  to 
see  that  there  is  nothing  present  under  the  eye¬ 
lids  keeping  up  irritation  and  so  causing  the 
redness.  Incurved  hairs  will  do  this,  particles 
of  dust,  and  little  white  gritty  particles  that 
form  in  the  substance  of  the  membrane,  are  often 
the  cause.  If  such  causes  be  removed,  in  simple 
cases,  a  mild  lotion  with  which  to  bathe  the  eye 
is  sufficient.  The  chamomile-tea  or  sulphate  of 
ziiic  eye-wash  is  beet  suited  for  this  purpose 
(Appendix  op  Prescriptions — Eye-wasbesX 
Let  the  person  give  the  eyes  rest,  and  freedom 
from  glare  of  gas-light,  &c.,  for  a  time.  The  irri¬ 
tation  of  tobacco  smoke  should  also  be  avoided. 
In  the  catarrhal  form  similar  treatment  is  re¬ 
quired.  The  person  should  bathe  the  eyes  with 
the  lotion  so  that  it  may  enter  the  eyes  and 
come  into  contact  with  the  whole  surface.  A 
stronger  wash— the  bichloride  of  mercury  wash 
— is  sometimes  required.  (See  Appendix.) 
When  the  smarting  and  swelling  are  consider¬ 
able  great  reli^  will  be  experienced  by  taking 
a  pad  of  lint  or  muslin,  soaking  it  in  the  last- 
named  lotion,  to  which  hot  water  has  been 
added,  and  binding  it  on  the  eye.  The  puru- 
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l«at  form  is  so  apt  to  produce  terioos  damage  to 
the  front  of  the  eyeball,  injuring  the  aight,  that 
the  sufferer  will  display  wisdom  by  seeking  at 
once  the  adrioe  of  a  competent  surgeon.  If  that 
is  not  at  the  time  possible  the  treatment  recom¬ 
mended  aboTe  should  be  adopted  and  kept  con¬ 
stantly  in  use,  every  particle  of  matter  being  re¬ 
moved  as  soon,  as  formed.  It  is  not  sufficient 
simply  to  bathe  the  eyes  on  the  outside,  the  lids 
must  be  opened  so  that  the  remoral  of  matter, 
that  would  otherwise  lodge,  is  secured. 

infi^mmntton  of  th*  Ejet  Of  nowly-boni 
Childrea  is  considered  under  DiBsaass  or 
Ohhoun. 

Pusttlles,  the  size  of  a  pin’s  head  or  millet- 
seed,  are  often  found  in  the  eyes  of  ill-nourished 
children.  Usually  tliey  are  on  the  edge  of  the 
cornea,  the  transparent  part  of  the  eyeball,  and 
look  like  little  raised  ulcers.  They  are  called 
in  medical  language  phlyctenae.  Sometimes 
they  surround  the  edge  of  the  cornea  like  beads. 
The  lining  membrane  of  the  eyeball  in  their 
neighbourhood  is  deeply  inflamed,  and  there  is 
usually  considerable  pain. 

Treatn^ent  consists  in  inserting  a  piece  of 
yellow  ointment  (see  note  at  p.  367)  into  the  eye 
and  rubbing  it  over  the  pustule  by  a  movement 
of  the  lids.  To  get  the  ointment  into  the  eye 
take  it  on  the  end  of  a  smooth  piece  of  wood, 
say  the  thifekness  of  a  match;  gently  turn  out 
the  lower  lid  and  smear  it  on,  then  rub  the  lid 
over  the  eyeball  The  person's  general  health 
ought  also  to  be  attended  to. 

Thickening’  of  tho  Lining  of  the  Lids 
{Orantdar  Lidt — Egypticm  Ophtkabnia — Traeh- 
oma).  After inrolonged  inflammation  of  ^e  eyelids 
their  inner  lining  becomes  studded  by  shaggy 
little  elevations,  which  i^pear  like  sago  grains, 
and  make  the  surface  very  rough.  The  irrita¬ 
tion  maintained  by  the  rough  lids,  as  they  move 
over  the  eyeball,  enoouragee  inflammation.  The 
transparent  cornea  becomes  affected,  blood-ves¬ 
sels  are  formed  over  it,  and  in  the  end  it  be¬ 
comes  so  thickened  and  covered  with  vesseb 
that  the  person  cannot  see  with  the  effected  eye. 
The  eye  is  extremely  sensitive  to  li|^t,  end 
ecalding  tears  are  constantly  flowing  from  it. 

The  treatment  is  of  oonsidersble  difficnlty. 
The  inner  snrffice  of  the  lids  sfaonld  be  scarified 
to  destroy  the  elevations,  and  then  glycerine  of 
tannin  shonld  be  dropped  on  the  lids,  which 
ehonld  be  taken  between  the  fingera  and  vigor¬ 
ously  rubbed  together.  Only  a  surgeon  can  do 
this  propwly.  AJl  the  patient  can  do  is  to  keep 
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the  ejta  clean  and  use  one  of  the  washee  already^ 
noted. 

Bunia  of  the  inner  surface  of  the  eyelids,  that 
is  of  the  conjunctiva,  should  be  treated  by  drop¬ 
ping  into  the  eye  a  little  castor-oil  in  each  ounoa 
of  which  2  grains  of  sulphate  of  atropia  have 
been  dissolved.  When  the  bum  is  deep  the 
danger  is  of  the  inner  surface  of  the  lid  becom¬ 
ing  attached  to  the  sorface  of  the  eyeball  in  the 
process  of  healing  In  this  way  the  lid  may  be¬ 
come  so  attached  to  the  eye  as  to  cover  up  the 
ball  and  prevent  sight,  and  at  the  same  time 
bind  the  eyeball  and  prevent  it  being  moved 
about  to  any  extent.  This  condition  is  called 
symblepharon.  Sometimes  as  the  result  of 
bums  the  margina  of  the  two  lids  grow  together. 
This  is  called  anchyloblepharon. 

An  operation  ia  required  to  remedy  either 
condition. 

Foreign  Bodies  within  the  eyelids.  Every¬ 
one  knows  the  annoyance  and  pain  caused  by 
getting  something  into  the  eye,  which  has  no 
business  there,  and  which  is  consequently  called 
a  “foreign  body.”  Everyone  should  be  able  to 
look  for  and  turn  out  such  an  intruder.  First 
cause  the  person  to  open  his  eye  as  wide  as 
possible,  and  turn  his  eye  up  as  far  as  possible. 
Let  a  finger  be  placed  on  the  outside  of  the 
lower  lid  to  pull  it  slightly  downwards.  By 
this  means  the  lower  lid  is  turned  out  and  the 
searcher  can  see  if  anything  is  there.  If  the 
person  turns  the  eye  to  one  side  and  another, 
when  directed,  the  whole  surface  is  readily  ex- 
amiued.  If  any  particle  is  seen  it  is  readily 
removed  by  the  comer  of  a  soft  cloth.  If  a 
camel-hair  pencil  is  at  hand  it  is  the  best  to 
bmsh  out  any  particles.  Next  examine  the 
upper  lid,  which  also  must  be  turned  out,  though 
that  is  not  so  easily  done.  The  person  having 
turned  his  eye  downwards,catch  hold  of  the  edge 
of  the  lid  by  the  eyelashes,  and  pull  it  well  down¬ 
wards  and  forwarda  Put  the  point  of  one  finger 
on  the  top  of  the  lid  well  under  the  eyebrow,  and 
turn  the  lid  over  on  to  it.  A  little  practice 
makes  this  very  easy,  but  at  first  it  is  difficult. 
If  the  searcher  cannot  do  this,  then  let  him  turn 
the  lid  over  on  the  point  of  a  pencil  or  on  the 
wrong  end  of  a  match,  &c.  If  the  foreign  body 
is  on  the'  lid  remove  it  as  already  advised. 
Foreign  bodies  on  the  eyeball  are  8|)oken  of  on 
p.  373.  In  every  case  of  prolonged  irritation  of 
the  eyelids  a  foreign  body  should  be  looked  for. 

Dvoaping  of  tke  lyeUd  {Pto$U)  is  a  paraly- 

m  of  the  muscle  that  lifts  the  lid,  which,  tliero- 
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fore,  hangs  over  the  eye  and  prevents  it  seeing 
properly.  Children  are  sometimes  boru  with  it. 
It  is  sometimes  due  to  affections  of  the  brain.  In 
cases  where  children  are  bom  with  the  droop,  a 
small  operation  may  be  performed  for  shorten¬ 
ing  the  lid  and  preventing  it  overlapping  the 
sight  too  much. 

Inability  to  shut  the  eyelid  is  caused  by 
paralysis  of  the  nerve  supplying  the  lids— the 
seventh  nerve  (see  p.  96).  It  is  usually  accom¬ 
panied  by  other  signs  of  paralysis  of  the  face 
(p.  120). 

The  treatment  for  the  paralysis  cannot  be  dis¬ 
cussed  here.  When,  however,  the  inability  to 
close  the  lid  threatens  danger  to  the  eye,  by 
dust,  &c.,  readily  falling  upon  it,  and  by  drying 
through  exposure,  it  becomes  necessary  to  stitch 
the  two  lids  togetlier  for  a  part  of  their  extent 
ill  order  to  afford  some  protection  to  the  eye- 
baU. 

Twitching  of  the  eyelids  may  be  a  mere  pe¬ 
culiarity  of  an  individual  or  a  sign  of  St.  Vitus’ 
Dance  (p.  125). 

Bruises  of  Eyelids  lead  to  a  black  eye.  The 
disfigurement  resulting  may  be  partly  prevented 
and,  at  least,  the  discoloration  made  to  disap¬ 
pear  more  quickly  by  the  following  method. 
Immtdialely  after  receiving  the  injury,  if  pos¬ 
sible,  apply  cold  water  cloths  all  over  the  eye¬ 
lids,  and  keep  renewing  them  for  some  time, 
from  a  quarter  to  half  an  hour.  The  object  of 
this  is  to  prevent  bleeding  taking  place  into  the 
substance  of  the  lids  and  surrounding  parts  from 
small  vessels  that  have  been  burst ;  for  it  is  this 
bleeding  tliat  produces  the  swelling  and  colour. 
After  an  hour  or  two  has  passed  since  the  injury, 
apply  warm  cloths,  not  too  warm,  and  keep 
bathing  with  warm  water  as  long  as  one’s  pa¬ 
tience  will  permit  Before  going  to  bed  a  thick 
pad  of  flannel,  wrung  out  of  warm  water,  should 
be  bound  over  the  injured  part.  The  warm  ap¬ 
plications  should  be  kept  up  till  the  swelling 
and  discoloration  have  disappeared.  All  rub¬ 
bing  with  lotions,  arnica  liniments,  &c.,  should 
be  abstained  from.  They  do  more  harm  than 
good;  and,  on  a  part  badly  bruised,  are  apt  to 
lead  to  suppuration  or  sloughing.  The  hot  ap¬ 
plications  are  sufficiently  stimulating  and  pro¬ 
mote  the  removal  of  the  effused  blood,  &a  The 
most  utterly  vorong  thvig  to  do  is  to  apply  leeches 
or  lancet  These  draw  fresh  blood  from  the 
vessels,  never  remove  from  the  part  blood  al¬ 
ready  poured  out.  They  make  opening  for  the 
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admission  of  air,  and  are  invitations  to  suppura¬ 
tion  and  death  of  the  part 

Wounds  of  the  eyelids  should  be  treated  by 
a  surgeon,  since  he  may  so  adjust  gaping  parts 
as  to  leave  little  permanent  mark.  This  is  best 
done  in  appropriate  cases  by  stitclies. 

Diseases  of  the  Tear  Apparatus. 

Obstruction  of  the  Tear  Passage.  On 
page  339  the  nature  of  the  apparatus  for  carrying 
off  the  tears  has  been  described.  The  canals  in 
the  inner  portions  of  the  lids  are  narrow,  and 
the  opening  on  the  edge  of  the  lid  smalL  They 
are,  therefore,  very  easily  blocked.  A  swollen 
condition  of  the  lining  membrane  is  quite  a  suf¬ 
ficient  cause  of  such  a  blocking;  and,  since  the 
lining  membrane  is  continuous  upwards  with 
that  covering  the  inner  surface  of  the  eyelid 
and  part  of  the  eyeball,  and  downwards  witli 
that  lining  the  nostrils  and  throat,  it  is  liable 
to  share  in  affections  of  these  other  parts.  Cold- 
in-the-head,  for  this  reason,  readily  extends  op 
the  tear  passages,  producing  swelling  and  in¬ 
creased  amount  of  secretion  from  the  mem¬ 
brane.  The  obstruction  very  often  begins,  not 
in  the  canals,  but  in  the  tear-sac  (p.  339),  which 
becomes  affected  by  the  catarrhal  condition 
(p.  164X 

Symptoms.  The  person  is  troubled  with  “a 
weepiug  eye.”  The  tears  gather  at  the  inner 
corner  of  the  eyelids  and  run  down  over  the 
cheek.  Especially  is  this  troublesome  in  cold 
and  windy  weather.  The  nostril  of  the  affected 
side  is  dry.  Sometimes  owing  to  accumulation 
of  discharge  in  the  sac  a  small  swelling  is  formed 
at  the  inner  angle  of  the  eyelida  If  the  person 
press  with  his  finger  over  the  swelling  it  may 
be  emptied,  discharge  welling  up  through  the 
tear  passages  into  the  eye.  The  discharge  may 
be  clear  or  mattery.  But  if  the  sac  cannot  be 
thus  emptied  the  matter  is  apt  to  burst  its  way 
through  the  skin  at  the  side  of  the  nose,  and  a 
small  opening  is  produced  through  which  mat¬ 
ter  comes.  This  is  a  fistula  of  the  tear-sac. 
Acute  attacks  of  inflammation  are  not  uncom¬ 
mon.  The  inner  part  of  the  eyelids  becomes  red, 
dry,  swollen,  and  acutely  painful,  and  the  in¬ 
flammation  may  extend  along  both  lids,  so  that 
the  eye  becomes  almost  or  quite  closed. 

Treatment  is  most  successful  if  begun  early. 
Everyone  with  a  “weeping  eye”  should  at  once 
seek  competent  advice  lest  this  affection  be 
present.  A  probe  is  passed  along  the  canal  and 
down  Uirough  the  sac  into  the  nostril.  When 
this  is  carefully  done  it  is  not  so  painful  as 
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would  be  expected.  It  clears  the  passage  and 
restores  the  use  of  the  part.  But  it  must  be  done 
frequently  till  the  passage  is  made  quite  clear 
and  remains  so.  Hot  applications  are  the  ap¬ 
propriate  remedy  in  acute  cases,  the  probing 
being  delayed  till  the  acute  attack  has  passed. 

Diseases  of  the  Eyeball. 

The  cornea  or  transparent  window  of  the 
eyeball  is  most  liable  to  disease,  to  inflamma¬ 
tion,  &c.  It  is  plain  how  serious  such  affections 
may  be.  For,  if  they  involve  the  cornea  to  any 
extent,  seeing  is  at  once  interfered  with,  and 
sight  may  be  practically  lost,  because  this  part 
has  lost  its  transparence,  and  cannot,  therefore, 
be  seen  through,  while  every  other  part  of  the 
eye  may  be  healthy.  It  is,  therefore,  necessary 
that  people  should  be  able  to  learn  for  them¬ 
selves  whenever  this  part  is  threatened,  and 
how,  in  the  event  of  surgical  advice  being  un¬ 
obtainable,  they  may  avert  the  danger. 

Inflammation  of  the  Cornea  {Keratitii) 
may  affect  only  the  surface  of  the  part  and  be  a 
comparatively  simple  affection,  or  it  may  involve 
the  whole  thickness  of  the  cornea  and  not  pass 
off  till  it  has  rendered  it  untransparent  and 
cloudy  and  whitish,  with  permanently  lessened 
sight 

Its  symptoms  are  chiefly  extreme  sensitive¬ 
ness  to  light,  pain,  excessive  production  of  tears, 
and  sneezing  when  the  eyes  are  opened.  The 
person  usually  keeps  the  eye  shut,  because  of 
the  pain  light  produces.  The  eye  ia  running  with 
tears,  which  scald  the  lids  and  face.  The  pain 
shoots  to  the  temple  and  eyebrows.  Sneezing 
whenever  one  attempts  to  open  the  eye  ia  due 
to  the  action  of  the  cold  air  on  the  irritable 
eye.  So  tightly  does  the  person  keep  the  eye 
shut  that  it  is  difilcult  to  get  a  sight  of  the  ball. 
If  one  succeeds  in  seeing  it,  a  red  circle  of  ves¬ 
sels  may  be  noticed  all  round  the  margin  of  the 
cornea;  and  perhaps  by  allowing  the  light  to 
fall  sideways  on  the  cornea,  one  may  be  able 
to  see  that  the  surface  is  not  so  smooth  as  is 
natural  but  appears  ruflSed.  The  other  symp¬ 
toms  are  so  characteristic  that  they  are  fre¬ 
quently  enough,  though  the  eye  cannot  readily 
be  seen. 

Treatment. — No  lotion  capable  of  irritating 
ought  in  such  cases  to  be  employed.  Specially 
are  washes  of  sugar  of  lead  to  be  guarded 
against,  since  the  lead  tends  to  deposit  in  the 
inflamed  cornea  and  leave  scars  that  cannot 
afterwards  be  removed.  Soothing  applications 


only  should  be  employed.  Warm  cloths  applied 
to  the  eye  are  a  great  relief.  A  solution  of 
atropine,  2  grains  to  the  ounce  of  water, 
should  be  obtained,  and  a  few  drops  dropped 
into  the  eye  once  a  day.  The  eye  should  be 
closed  and  a  pad  of  lint  secured  by  a  bandage 
placed  over  it  A  blister  the  size  of  a  shilling 
ought  to  be  placed  on  the  temple,  where  it  ia 
left  for  twenty-four  hours,  then  removed,  and 
the  part  covered  with  a  piece  of  lint  anointed 
with  oil  or  fresh  batter.  The  bowels  of  the 
person  should  be  kept  regular,  and  good  food 
ordered.  Change  of  air  is  beneficial.  With 
such  treatment  recovery  should  occur  in  a  week 
or  two.  It  may  be  mentioned  that  an  inflam¬ 
mation  like  this  may  be  maintained  by  the  irri¬ 
tation  of  bad  teeth.  The  teeth  should,  there¬ 
fore,  be  examined  and  bad  stumps  extracted. 

In  the  saver*er  form  of  the  attack  the  central 
part  of  the  cornea  is  seen  to  be  roughened  and 
cloudy,  and  the  cloudiness  spreads  over  the 
whole  transparent  surface,  giving  it  a  ground- 
glass  appearance.  It  is  very  serious,  since  it 
may  only  pass  off  to  leave  the  cornea  so  white 
that  sight  is  seriously  diminished  if  not  lost. 
The  cornea,  which  in  health  possesses  no  blood¬ 
vessels,  is  also  liable  to  become  invaded  by 
vessels,  which  render  recovery  still  more  difli- 
cult  The  inflammation  may  run  on  for  weeks 
and  months,  attacking  one  eye  after  the  other. 

Treatment. — It  is  specially  in  children  of  a 
very  weakly  sort  that  the  inflammation  is  so 
severe.  At  its  very  outset,  therefore,  attention 
should  be  given  to  the  child’s  health.  Cleanli¬ 
ness,  good  food,  fresh  air,  and  cod-liver  oil  are 
valuable  aids  in  the  treatment.  The  eye  itself  is 
to  be  treated  as  directed  above.  Drops  of  atro¬ 
pine  are  to  be  employed  daily;  an  occasional 
blister  is  to  be  put  on  the  temple ;  some  extract 
of  belladonna  is  to  be  made  into  a  moderately 
thick  paint  with  water  or  glycerine  and  spread 
with  a  brush  over  the  outside  of  the  sliut  eye¬ 
lids,  which  are  then  covered  with  lint,  a  band¬ 
age  securing  all.  Each  day  the  belladonna  paint 
put  on  the  day  before  is  to  be  bathed  off,  and 
more  applied.  With  care  this  combined  treat¬ 
ment  will  usually  be  sufficient;  but  use  of  the 
eye  is  not  to  be  permitted  till  it  is  perfectly 
recovered,  and  till  no  trace  of  over-sensitiveness 
to  light  remains. 

Abscess  and  Ulcer  of  the  Cornea  are 
usually  the  result  of  injury  to  the  eye — a  stroke 
from  a  piece  of  coal,  for  example;  or  they  occur 
iu  persons  in  depressed  states  of  health.  They 
have  the  appearance  of  white  spots  in  the  clear 
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part  of  the  eye.  In  the  case  of  the  ulcer,  by 
looking  carefully  from  the  side,  one  may  see 
that  part  of  the  substance  of  the  cornea  has 
been  destroyed,  and  that  there  is  a  little  hollow 
on  the  surface.  When  the  abscess  passes  deeply 
into  the  substance  it  may  open  into  the  anterior 
chamber  of  the  eye  (p.  340),  into  which  matter 
drops  and  in  which,  it  collects.  When  this  has 
happened,  if  the  perscm  is  made  to  look  up,  the 
yellow  matter  is  seen  at  the  lower  border  of 
the  transparent  part.  Sometimes  an  abaceea  or 
uleer  spreads  over  a  large  part  of  the  cornea, 
so>  destroying  it  that  a  large  part  of  it  breaks 
dawn  and  separatea  In  cases  where  an  nicer 
has  eaten  its  way  through  the  whole  depth  of 
the  cornea,  it  U  not  uncommon  for  the  coloured 
part  of  the  eye — the  iris — to  be  pushed  for¬ 
wards  and  a  part  of  it  to  bulge  through  the 
opening  and  appear  as  a  little  roundish  bleb. 
This  is  called  hernia  of  the  iris.  When  it 
occurs  it  seriously  delays  recovery  and  injores 
the  chances  of  a  seeing  eye  being  left  After 
healiug  and  dosing  of  the  ulcer  the  iris  remains 
caught  in  the  scar,  and  thus  the  curtain  of  the 
eye  becomes  attached  to  the  tranq)arent  cornea 
in  front.  Eye  eurgeona  call  this  condition  an¬ 
terior  synechia. 

The  symptoms  of  abscess  and  ulcer  are  in¬ 
tense  pain,  redneea  and  watering  of  the  eye, 
and  on  opening  the  lids  the  changes  going  on 
aee  quite  apparent. 

Treatment — Apply  warm  doths.  GarefulLy 
abstain  from  using  any  irritating  wash  what¬ 
ever,  such  as  sulphate  of  ainc  wash  or  sugar  of 
lead  wash,  &c.  Let  fall  daily  into  the  eye  one 
or  two  drope  of  the  solution  of  atropine  (2 
grains  to  the  ounce).  At  night  paint  over  the 
eyelids  with  belladonna,  as  directed  on  p.  371, 
and  let  the  paint  be  bathed  off  in  the  morning 
and  warm  doths  again  nsed.  An  occasional 
blister  on  the  temple  will  help  to  relieve  pain. 
The  person  ought  to  be  well  nourished,  and  if 
in  weak  health  ought  to  have  quinine  and  iron 
tonics,  cod -liver  oil,  or  syn^  iodide  of  iron 
(from  half  to  one  teaspoonful,  according  to  age). 
If  matter  appears  inside  the  eye,  an  operation 
must  be  performed  for  getting  rid  of  it  Ab¬ 
scesses  and  ulcers  are,  however,  so  serious  that 
from  the  first  a  competent  surgeon  should  be 
consulted. 

White  spots,  opadties,  on  the  clear  part  of 
tile  eyeball,  are  frequently  left  as  marks  of  in- 
fltunraation,  abscess,  or  ulcer.  Parents  often 
notice  that  their  children  suffer  from  ‘'weak 
eyes,”  as  they  say — that  is,  the  eyes  are  red. 


and  watery,  and  the  child  avoids  the  light;  but 
they  think  nothing  of  it  till  they  observe  “a 
scum  growing  over  the  sight.”  This  simply 
means  that  inflammation  has  been  permitted  to 
go  on  neglected,  and  the  part  hsa  lost  its  trans¬ 
parency  and  become  doudy.  In  diildren  some¬ 
thing  can  sometimes  be  done  to  diminish  the 
white  doud,  but  it  is  not  often  it  can  be  made 
entirely  to  disappear.  In  grown-up  persons 
theae  white  spots  cannot  be  removed  at  alL 
Many  people  are  also  under  the  delusion  that 
the  whiteness  is  caused  by  something  that  has 
“grown  over  the  sight,”  and  can  be  cut  or 
scraped  off.  This  is  a  mistake.  It  is  no  new 
thing  added  to  the  front  of  tiie  eyebaU.  It  is 
simply  a  part  of  the  cornea  that  has  become 
white  owing  to  inflammation.  If  these  opa¬ 
cities,  as  they  are  called,  are  to  be  avoided, 
it  ia  by  having  each  eye  carefully  attended  to 
an  soon  as  there  is  the  least  evidence  of  any¬ 
thing  wrong. 

T reatment — Bathe  the  eye  with  an.  infusioa 
of  chamomile  flowers,  weakened  by  the  addition 
of  warm  water.  When  the  white  doud  prevents 
sight  the  eye  can  freqaeatly  be  improved  by  an 
operation  for  forming  an  artificial  pupil,  called 
iridectomy,  which  coasista  in  making  an  open¬ 
ing  in  the  cornea,  passiog  in  a  fine  fovceps^ 
seizing  and  pulling  oot  a  part  of  the  curtain  of 
the  eye — the  iris — and,  snipping  it  off  with 
scteson.  An  oval  opening  is  thus  made  in  the 
iris  through  whidi  light  aw  pass.  This  ia  very 
successful  in  restoring  sight  when  the  opadty 
occupies  the  centre  oi  the  cornea,  leaving  a 
broad  clear  margin,  and  wheat  the  eye  is  other¬ 
wise  healthy.  The  result  of  tiie  operation  is 
simply  to  make  a  new  pnpil ;  and  of  course  the 
place  which  affords  the  most  room  for  this  is 
selected,  provided  it  is  in  such  a  position  as  to 
be  quite  uncovered  by  the  lids  when  the  eye  is 
open.  Another  case  also  very  favoarable  for 
the  operation  is  where  the  opacity  is  largely  oaa- 
aided,  leaving  the  other  aide  deer.  But  when 
the  whiteness  extends  over  nearly  the  whole  of 
the  oomea,  no  operation  ia  likdy  to  do  much  good. 

^tapbytonia  is  the  proper  term  applied  to 
the  condition  shown  in  Fig.  177.  As  a  result 
of  inflammation  the  oomea  becomes  doudy  and 
weakened,  and  yields  before  the  pressure  within. 
The  bulging  is  often  so  great  that  the  eyelids 
cannot  dose  over  it.  It  is  very  disfiguring,  and 
oometimes  it  is  best  to  have  the  eyebaU  en¬ 
tirely  removed.  Its  presence  often  is  a  source 
at  weakness  to  the  sound  eye,  and  on  th^ 
account  its  removal  is  still  more  desirable. 
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FOFdlfirn  bodies  in  the  cornea  are  very  com¬ 
mon  among  minem,  iron-workem,  and  people 
oi  aimiUr  employment  Fir*  in  tAe  ^  ii  the 
osoal  phnue  they  have  for  each  things.  If  the 
foreign  body  ia 
loose  srithin  the 
eyelids,  it  ia  to 
be  removed  in 
the  manner  de¬ 
scribed  on  p.  360. 

Bot  frequently 
small  particles 
stick  in  the  sub¬ 
stance  of  the 
cornea,  and  re-  r%.x7.-stsiihrUa><>(nnMi. 
quire  removal  by 

means  of  some  sharp  instrament  In  every  huge 
work  there  is  usually  one  men  specially  skilful 
in  removing  such  lx>diee,  but  frequently  the 
moet  some  of  them  soooeed  in  doing  is  to  scratch 
the  cornea  in  various  directions  and  set  up  eeci- 
ons  inflammation.  No  one  should  attempt  to 
remove  such  a  body  except  with  Hie  clearest 
Ught.  Often  when  the  ssoet  careful  ezamina- 
tioo  in  the  ordinary  way  fails  to  reveal  auiy- 
tbing  on  the  eyeball,  the  nee  of  a  large  hand 
lane  to  focus  the  light  en  to  the  oomea  will 
show  the  Bpeok.  Specially  if  the  person  look 
sideways  over  the  enrfaoe,  will  he  see  the  pre¬ 
sence  of  any  irregularity  of  the  surfaee.  Eye 
surgeons  have  special  lauoe-pointed  needle^  set 
in  bandies,  for  removing  foreign  bodies.  The 
patient  sits  facing  a  window,  and  his  head  is  to 
be  firmly  held  by  someone  behind.  The  opera¬ 
tor  aits  directly  opposite  the  patient,  and  opens 
the  eye  srith  the  forefinger  and  thumb  of  the 
left  hand,  fixing  the  eyeball  ly  sli^t  preaoare 
with  finger  and  thumb.  Mi  must  never  terape 
at  random,  bat  caoee  the  patient’s  head  to  torn 
or  cause  him  to  turn  his  eye,  so  that  the  li|^t 
falls  in  such  a  way  as  distinctly  to  drow  the 
foreign  body.  The  needle  is  now  to  bo  deliber¬ 
ately  and  carefully  placed  down  at  die  side  of 
the  body,  and  moved  so  m  to  turn  it  out;  and 
this  repeated  till  the  object  is  removed  from  its 
fixed  position,  when  the  lid  moved  over  the 
place  by  the  finger  tucy  finally  remove  it  No 
sndden  scratches  most  be  made,  one  after  the 
ether,  in  the  hope  that  one  of  them  will  efiect 
the  desired  purpese.  If  good  daylight  cannot 
he  obtained  the  person  shonld  be  set  dswn 
at  the  side  ot  a  gas  bracket,  which  can  be 
moved  to  east  the  light  on  the  eye  in  the 
way  best  fitted  to  riiow  the  foreign  body, 
and  a  hand  lens  used  to  throw  a  strong  besm 
of  light. 


Wounds  of  the  Cornea  are  frequent  from 
chips  of  steel,  pieces  of  coal,  &c.  Pieces  of  coal 
are  the  worst  from  their  dirtiness.  It  is  of  the 
utmost  oonseqnenoe  in  such  cases  to  know 
whether  the  chip  that  struck  the  eye  has  passed 
into  the  ball,  or  has  simply  cut  the  cornea.  This 
is  generally  made  out  by  shutting  Hie  eye  and 
pressing  gently  but  firmly  all  over  the  upper 
and  lower  lid.  If  pressure  at  a  particular  spot 
causes  a  sharp  pain  each  time  it  is  made,  the 
chanoee  are  the  piece  that  has  struck  the  eye 
has  passed  inward  If  this  is  so,  the  eye  almost 
surely  will  require  removal,  and  that  apeedi^, 
lest  the  sound  eye  becomes  inflamed  by  sym¬ 
pathy  (p.  376).  Another  danger  of  wounds  of 
the  oomea  is  Hiat,  if  the  cornea  is  oompletalj 
cut  through,  the  curtain  of  the  eye — iris — may 
bulge  forward  into  the  woond.  This  not  only 
delays  healing,  but  serious  inflammation  may 
arise  from  the  pinching  of  the  iris  in  the  wound. 
Wonnds  of  the  eornea  may  also  lead  to  abecesses, 
ulestB,  &c. 

Treatment. — ^Till  competent  advioe  can  he 
obtained  the  eye  should  be  carefully  bathed 
with  warm  water.  A  drop  of  solution  of  atro¬ 
pine  (2  grains  to  the  ounce  of  water)  should  be 
inserted  within  the  lids,  which  must  be  very 
carefully  and  gently  opened  for  the  purpose.  A 
pad  of  Uut  should  then  be  applied  over  the  eye, 
and  aecnred  by  a  bandage  pressing  just  suffi- 
oienHy  to  prevent  movement  of  the  tide.  If 
pain  is  great,  apply  hot  cloths  over  the  pad. 
The  atropine  may  be  dropped  in  twice  a  day. 
If  inflammation  of  the  sound  eye  threaten,  no 
time  must  be  lost  in  seeing  an  eye  surgeon  lest 
both  eyre  be  destroyed. 

Inflammation  of  the  white  of  the  eye  (the 
sclerotic,  p.  339)  appears  in  the  form  of  a  round 
red  swelling,  yellowish  on  the  top.  It  may  form 
a  prominence  of  the  size  of  a  pea  or  small  beam. 
It  is  to  be  treated  with  warm  fomentationa,  and 
the  eye  is  to  be  cloeed,a  pad  and  bandage  being 
iq^lied. 

Inflammatktn  of  the  Iris  (fritu).  The  iris, 
as  explained  on  p.  340,  u  the  curtain  of  the  eye, 
whoee  hue  gives  tbe  colour  to  the  eye.  In  its 
centre  is  the  round  opening  or  pupil.  The  iris 
regulsjtea  the  amount  of  light  admitted  to  the 
eye.  By  ooutractmg  it  narrows  the  pupil  to  a 
very  amall  opening;  and  this  it  does  under  the 
influence  of  much  light  By  dilating  it  widens 
tbe  pupil,  and  this  it  does  when  light  is  dim,  so 
that  more  may  be  admitted.  It  ia,  therefore, 
easy  to  test  whether  the  iris  is  in  a  healthy  con- 


374 


CATARACT. 


[SMt  XII.  a 


dition.  Shade  the  eye  from  light,  the  pupil 
•hould  wideu;  let  the  liglit  fail  full  upou  it,  the 
pupil  should  narrow.  This  test  may  also  be  ap¬ 
plied  by  simply  shutting  the  lid  of  the  person 
whose  eye  is  being  examined  and  then  rapidly 
opening  it.  On  the  instant  of  opening,  the  pupil 
is  seen  to  be  wide,  and  it  immediately  contracts. 
In  dim  light  a  taper  may  be  used  and  brought 
near  or  held  close  to  the  eye. 

The  chief  symptonrr  of  inflammation  is  the 
inability  of  the  iris  to  act  under  the  influence 
of  various  degrees  of  light,  or  it  acts  very  slowly. 
This  is  due  to  the  curtain  becoming  thickened 
by  the  inflammation.  Perhaps  the  first  symp¬ 
tom  is  intense  pain,  worse  at  night,  so  that  the 
sufferer  gets  no  sleep.  Light  falling  on  the  eye 
is  painful,  and  the  tears  flow.  But  neither  of 
these  symptoms  is  so  bait  as  in  inflammation  of 
the  cornea.  When  the  eye  is  carefully  looked 
at  and  compared  with  the  sound  eye,  it  is  found 
to  have  changed  colour,  and  is  of  a  greenish, 
reddish,  or  yellowish  hue.  Then  the  action  of 
light  should  be  tested  as  already  explained.  On 
carefully  looking  at  the  eye  a  circle  of  fine  red 
vessels  may  be  seen  surrounding  the  transparent 
cornea. 

The  causes  of  this  inflammation  are  various. 
Rheumatism  is  a  very  frequent  one  and  syphilis. 
In  inflammation  resulting  from  syphilis  it  is 
common  to  see  one  or  more  red  fleshy  points  on 
the  border  of  the  curtain.  Cold  may  also  induce 
an  attack. 

The  results  of  the  disease  may  be  very  serious. 
The  iris  may  become  attached  to  the  lens  be¬ 
hind  so  as  to  become  permaneutly  fixed.  Ibia 
is  called  posterior  synechia.  In  some  cases 
the  pupil  becomes  altogether  closed,  causing  loss 
of  sight. 

T reatnrtent. — Whether  one  is  sure  of  the  true 
character  of  the  disease  or  not,  the  first  thing  to 
be  done  is  to  let  fall  a  few  drops  of  the  solution 
of  atropine  into  the  eye,  and  to  repeat  this  once 
or  twice  daily.  This  widens  the  pupil  so  that 
if  it  becomes  immovable  it  is  fixed  in  the  most 
favourable  position  for  sight  If  the  case  is 
advanced  the  pupil  may  not  widen  at  all.  This 
is  a  sure  indication  of  the  nature  of  the  disease. 
Keeping  the  pupil  wide  also  keeps  it  at  rest 
and  aids  recovery.  The  eye  should  also  be 
closed,  the  belladonna  paint  (p.  371)  applied,  as 
well  as  a  piece  of  lint  and  a  bandage. 

The  patient  should  secure  a  free  movement 
of  the  bowels  by  one  or  two  of  the  compound 
blue  and  colocynth  pills.  This  may  be  repeated 
every  second  night  for  several  times.  In  severe 
cases  a  pill  containing  2  grains  of  blue  pill  and 


1  grain  of  quinine  (for  grown-up  persona)  may  be 
given  twice  or  thrice  daily  for  a  week  or  ten 
days,  unless  the  gums  become  sore,  when  they 
should  be  stopped.  A  blister  on  the  temple  aids 
the  purgative  medicine  in  relieving  the  pain. 

When  the  disease  has  passed  otf  it  may  leave 
a  very  contracted  or  closed  pupil.  After  a  suf¬ 
ficient  time  has  elapsed — several  months — an 
operation  may  be  performed  for  the  purpose  of 
making  an  artificial  pupil,  and  restoring  some 
degree  of  sight  by  affording  a  passage  for  rays 
of  light.  The  operation  is  called  iridectomy 
(see  p.  372). 

Catax*act  is  an  affection  of  the  crystalline 
lens  (p.  340),  by  which  it  gradually  ceases  to  be 
transparent  and  becomes  more  and  more  opaque. 
There  is  no  mistaking  a  case  of  ordinary  cat¬ 
aract.  The  window  of  the  eye  is  quite  clear, 
the  iris  has  its  usual  appearance,  but  through 
the  pupil  is  seen  the  whitish  lens.  It  was  called 
cataract  by  the  ancients,  from  the  Greek  verb 
to  flow  down,  because  of  the  idea  that  the  dim¬ 
ness  of  sight  was  due  to  some  watery  material 
flowing  down  behind  the  pupil  and  obscuring 
the  sight.  It  is  caused  by  some  alteration  in 
or  interference  with  the  nourishment  of  the  lens. 
It  is  commonest  iu  old  people  from  the  general 
failure  due  to  age,  a  laige  number  of  cases  being 
in  persons  over  forty  years  of  age,  and  the 
largest  number  in  persons  over  sixty.  In  dia¬ 
betes  (p.  303),  a  disease  profoundly  affecting  the 
nourishment  of  the  body,  it  is  very  common.  It 
is  also  caused  by  interference  with  the  lens 
through  accident.  Any  injury  of  the  eye,  which 
has  affected  the  lens,  is  likely  speedily  to  lead 
to  cataract  Children  are  sometimes  bom  with 
cataract  In  some  of  these  cases  the  opacity 
extends  over  the  whole  lens,  in  others  it  is  con¬ 
fined  to  a  small  part  of  the  lens,  and  appears  ns 
a  white  spot  beyond  the  dark  pupil 

Cataract  usually,  in  cases  of  old  pei-sons,  comes 
on  slowly,  so  that  the  person  feels  a  gradually 
increasing  dimness  of  sight,  which  spectacles  do 
not  benefit  There  is  no  pain,  and  the  loss  of 
sight  never  occurs  suddenly.  But  as  dimness  of 
sight  may  arise  from  many  causes,  only  an  ex¬ 
amination  of  the  eye  is  sufficient  to  decide 
whether  cataract  or  other  disease  is  the  cause. 
When  the  cataract  is  complete,  that  is  when  the 
entire  lens  is  quite  opaque,  so  that  for  all  prac¬ 
tical  purposes  the  person  is  blind,  the  light  from 
a  lamp  or  candle  can  still  be  perceived  in  all 
directions,  and  the  person  can  point  to  its  direc¬ 
tion  if  it  is  moved  about 

T reatment. — In  favourable  cases,  that  is  in 


The  S«ntM.] 


SEPARATION  OF  THE  RETINA. 


376 


ctues  where  there  is  no  other  disenee  that  would 
interfere  with  eight  though  there  were  no  cat¬ 
aract,  the  opaque  lens  can  be  removed  by  an 
operation,  and  good  sight  restored.  Of  course 
after  the  lens  has  been  removed  strong  convex 
glasses  must  be  used  to  enable  the  person  to 
read.  The  favourable  cases  are  known  by  the 
person  being  able  to  follow  the  light  from  a 
lamp  moved  in  all  directions,, and  to  point  to 
its  direction.  The  operation  consists  in  cut¬ 
ting  round  the  margin  of  the  cornea  until  a 
snfScient  opening  is  made  for  the  lens  to  pass 
through.  An  instrument  is  passed  through  the 
opening  to  tear  open  the  capsule  which  holds 
the  lens.  When  this  has  been  properly  done 
gentle  pressure  of  the  lids  urges  the  lens  out 
Immediately  after  the  opeiation  the  patient 
should  be  able  to  see  clearly  with  the  eye.  A 
person  desiring  this  operation  to  be  performed 
should  always  place  himself  or  herself  in  the 
hands  of  an  eye  surgeon  of  repute,  since  there 
are  a  considerable  number  of  risks  (to  the  eye 
only)  that  attend  the  operation.  For  example, 
if  undue  pressure  be  exerted  on  the  eyeball,  not 
the  lens  only  but  some  of  the  vitreous  humour 
behind  it  may  be  pressed  out  If  much  of  this 
escapes  the  sight  of  the  eye  will  be  lost  The 
operation,  therefore,  requires  skill  and  delicacy. 
As  soon  as  the  lens  has  been  removed  the  eye  is 
closed  wiUi  plaster  and  a  bandage,  and  the  pa¬ 
tient  is  pot  to  bed  and  kept  lying  quietly  on  the 
back  in  a  dark  room  for  several  days.  If  all 
goes  well  the  bandage  is  not  undone  for  four  or 
six  days,  and  it  is  at  least  a  week  before  the 
person  is  permitted  to  get  up,  and  several  weeks 
before  he  is  permitted  to  begin  gradually  to  ac¬ 
custom  the  eye  to  light. 

An  old  operation,  called  couching,  consisted 
in  passing  in  a  needle  and  with  it  pushing  the 
lens  out  of  its  place  to  leave  the  pupil  clear.  The 
lens  was  thus  left  in  the  eye;  but  it  was  so  apt 
to  set  up  inflammation  by  its  presence  in  an 
unusual  position  that  this  operation  has  been 
abandoned. 

For  this  operation  chloroform  is  not  at  all 
necessary.  Indeed  surgeons  prefer  not  to  give 
it  if  the  patients  are  old  enough  to  keep  still. 

In.children  the  lens  is  soft,  and  cataract,  when 
complete,  is  dealt  with  in  them  by  passing  a 
needle  through  the  cornea,  and  through  the 
capsule  of  the  lens,  and  stirring  up  some  of  the 
soft  lens  so  that  it  escapes  into  the  chamber 
behind  the  cornea — the  anterior  chamber  of  the 
eye  (p.  340).  It  is  gradually  absorbed  there,  and 
after  some  weeks,  when  all  evidence  of  the  j 
operation  has  disappeared,  the  process  is  re-  ' 


peated  with  another  portion  of  the  lens.  In 
about  three  montlis,  by  repeated  operations,  the 
lens  disappears,  and  sight  is  restored. 

Diseases  of  the  Retina  (p.  341),  Choroid 
Coat,  and  Optic  Nerve  are  numerous,  and 
are  the  causes  of  serious  defects  of  vision  and 
of  blindness.  It  is  useless  to  consider  them  in 
this  work,  since  their  detection  requires  an 
oculist.  Some  features  regarding  them  may  be 
mentioned,  Very  serious  disease  may  exist  in 
the  deep  parts  and  at  the  back  of  the  eye  with¬ 
out  any  evident  symptom.  The  sufferer  is 
aware  of  something  wrong  from  failing  sight, 
which  he  in  vain  strives  to  benefit  by  spectacles. 
Inflamnoation  of  the  retina  (retinitit),  inflam¬ 
mation  of  the  choroid  coat  (choroiditis),  in¬ 
flammation  (neuritis)  and  atrophy  (wasting)  of 
the  optic  nerve  are  the  names  of  some  of  these 
affections.  They  arise  from  many  varied  causes. 
Exposure  to  cold,  changes  in  the  blood  such 
as  exist  in  anaemia  and  in  syphilis,  diseases  of 
the  brain,  and  many  other  causes  operate  in 
producing  such  affections.  It  is  of  the  utmost 
importance  to  observe  that  excess  in  spirituous 
liquors  and  in  tobacco  not  infrequently  leads  to 
failure  of  sight  from  changes  in  the  nervous 
structures  of  the  eye.  For  such  cases  total 
abstinence  is  the  only  treatment.  In  women 
too  prolonged  nursing  may  induce  weak  sight 
from  affection  of  the  retina  and  optic  nerve. 

Separation  of  the  Retina  (Dropsy  of  the 
Retina).  In  this  disease  fluid  is  poured  out  be¬ 
tween  the  retina  and  choroid  coat  at  the  back 
of  the  eyeball  (p.  341),  with  the  result  of  partly 
separating  them  from  one  another.  Tlie  retina 
is  caused  to  bulge  forwards,  at  least  that  part 
of  it  behind  which  the  fluid  is.  Blindness  more 
or  less  complete,  according  to  the  extent  of  the 
separation,  results. 

Treatment  of  various  kinds  has  been  tried 
with  indifferent  success.  An  operation  was  pro¬ 
posed  many  years  ago  for  passing  a  narrow  knife 
through  the  coats  of  the  eyeball  to  reach  the 
seat  of  the  dropsy,  in  order  that  the  fluid  might 
be  permitted  to  escape.  A  method  practised 
by  Dr.  Wolfe  of  Glasgow  has  in  proper  cases 
been  remarkably  successful  in  restoring  good 
eight  to  eyes  previously  practically  blind. 

Glaucoma  is  the  name  given  to  a  disease 
which  affects  every  part  of  the  eyeball  and  ends 
in  complete  blindness.  The  chief  feature  of  it 
is  that  the  eyeball  becomes  of  a  stony  hardness. 
It  sometimes  comes  on  quickly  in  an  acute 
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form,  sometimes  it  creeps  on  slowly.  The  dis- 
esse  occurs  in  old  and  weak  persons,  sontetimes 
from  exposure  to  cold,  sometimes  appurently 
from  fright,  and  from  other  causes. 

The  symptoms  of  the  sente  attack  are  vio¬ 
lent  neuralgic  pains  in  the  eyeball,  brow,  and 
temple,  and  perhaps  vomiting.  Dimness  of 
sight  comes  on  rapidly.  The  patient  sees  rays 
of  colour  round  the  flame  of  a  lamp,  candle,  or 
gaslight.  The  eyeball,  as  already  mentioned, 
becomes  very  bard.  In  chronic  cases  there  are 
only  occasional  attacks  of  neuralgic  pain,  and 
the  eyeball  gradually  becomes  of  a  stony  hard¬ 
ness.  In  time  other  changes  occur  in  the  cornea, 
lens,  ikc.  In  advanced  cases  the  pupil  has  a 
greenish  look;  hence  the  name  glaucoma,  which 
means  green  tnroour. 

The  treatment  commonly  adopted  is  the  per- 
foraiance  of  the  operation  of  iridectomy,  noted 
on  p.  372.  It  was  first  suggested  by  the  dis¬ 
tinguished  German  oculist,  Yon  Gcaefe. 

The  ophth&lmoscopB  is  the  instrument  by 
means  of  which  the  de^  parts  of  the  eye  can 
be  examined,  and  the  condition  of  the  nervoos 
coat  at  the  back  ascertained.  It  consists  of  a 
small  mirror  on  a  handle.  The  mirror  is  slightly 
concave  (hollowed).  It  is  held  in  front  of  the 
eye  of  the  examiner,  and  in  its  centre  is  a  small 
hole  through  which  he  looks.  The  patient  sits 
opposite  the  examiner.  Behind  bis  head  and 
to  the  side  is  a  lamp  producing  a  bright  light 
The  examiner  catches  the  light  on  the  mirror 
asd  throws  it  through  the  pupil  of  the  eye  be 
is  looking  at  through  the  small  hole  in  the 
mirror.  The  back  of  the  eyeball  is  illuminated. 
Just  as  one  might  illuminate  a  room  by  throw¬ 
ing  a  strong  beam  of  light  from  a  bull’s-eye 
lantern  through  an  opening  in  one  wall.  The  use 
of  the  instrument  requires  practice;  for,  unless 
the  examiner’s  head  is  in  the  direction  of  the 
light  reflected  from  the  eye,  the  pupil  will  ap¬ 
pear  black  and  he  will  see  nothing.  As  soon  as 
he  catches  the  light  coming  back  from  the  eye, 
be  sees  a  red  glow  from  the  back  of  the  eye, 
and  by  gradually  bringing  bis  eye  with  the 
mirror  in  front  nearer,  be  at  last  reaches  the 
position  from  which  he  sees  the  opposite  wall 
of  the  eyeball.  The  optic  nerve  entrance,  the 
blood-vessels  passing  over  the  retina,  &c.,  are 
seen,  the  condition  of  the  humours  of  the  eye  is 
perceived,  and  one  familiar  with  the  liealthy 
appearance  can  make  out  change  from  disease. 
The  instrument  was  devised  by  Professor  von 
Helmholtz,  now  of  Berlin.  The  mirror  may  be 
used  alone,  or  with  a  doubly  convex  lens. 


Foreign  bodies  within  the  Eyeball  are 

unfortunately  very  common  among  workers  in 
coal,  iron,  steel,  &c.  Striking  with  suflicient 
force  the  chip  of  steel,  &C.,  pierces  the  coats  of  tlie 
eyeball  and  passes  to  the  inside.  The  piece  may 
lodge  in  the  iris,  from  which  it  may  sometimes 
be  removed  with  the  wounded  part  of  the  iris  by 
the  operation  of  iridectomy  (p.  372).  If  it  lodge 
in  the  lens  this  body  speedily  looses  its  traus- 
{mrency,  and  may  be  removed  with  the  foreign 
body  by  the  operation  for  cataract.  It  may  lodge 
in  the  back  chamber  among  the  vitreous  humour, 
or  in  other  situations  from  which  it  cannot  be 
removed.  Sometimes  it  may  be  seen  by  means 
of  the  opthalmosoope.  In  many  cases  the  per¬ 
son  is  not  sure  whether  the  foreign  body  that 
struck  him  passed  in  or  simply  wounded  the 
eye  in  flying  past  In  such  cases  if  pressing 
over  the  eyelids  in  one  particnlar  spot  produces 
a  sadden  sharp  pain,  the  probability  is  the 
body  is  within  the  ball.  Inflammation  arises, 
severe  pain  is  felt,  the  sight  grows  dim,  &c. 
The  danger  is  of  sympathetic  ophthalmia  aris¬ 
ing.  This  is  inflammation  occurring  in  the 
sound  eye  through  nervous  communication  with 
the  injured  one.  It  is  extremely  serious.  If 
the  slightest  sign  of  it  arise,  the  injured  eye 
should  be  removed  without  delay,  even  though 
it  be  yet  a  seeing  eye,  in  order  to  save  its 
fellow. 

Rolling  Eyeballs  (Ngstagmut).  This  is  a 
continuous  rolling  movement  of  the  eyeballs, 
which  are  constantly  shifting  about.  It  is  seen 
in  children,  the  comeee  of  whose  eyes  have  lost 
all  their  transparency  owing  to  inflammation, 
and  perhaps  is  due  to  their  seeing  the  light  and 
continually  endeavouring  to  gain  clearer  vision. 
Various  other  diseases  of  the  eyes,  affecting 
vision,  produce  it.  Among  miners  cases  of  it 
arise  by  no  means  seldom.  In  titem  it  appears 
to  be  induced  by  long-continued  work  under¬ 
ground  in  the  dim  olMcurity  of  a  flickering 
lamp.  It  gradually  becomes  associated  with 
nervous  disease  of  the  eyebalL  Little  can  be 
done  for  it.  But  a  young  lad  who  has  already 
worked  some  years  underground,  and  shows 
siguB  of  it,  should  at  once  be  persuaded  to 
change  his  occupation  and  take  to  something 
above-ground  in  the  ordinary  light 

Squint  (Cro$$-Egei  —  Straiismiu)  has  been 
mentioned  on  p.  350.  It  is  usually  due  to  one 
muscle  having  a  greater  pull  than  another,  so 
that  the  balance  between  them  is  lost  It  may, 
however,  result  from  paralysis  of  one  muscle, 
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by  a  blow,  for  example,  the  opposite  muscle 
thereby  gaioiug  the  advantage.  There  are 
several  kinds  of  squint,  the  two  chief  being 
inward  or  convergent,  and  outward  or  diver* 
gent  It  has  been  shown  that  inward  squint, 
in  a  large  majority  of  cases,  is  dependent  on 
long-sightedness,  and  outward  squint  on  short- 
nghtedness.  Outward  squint,  however,  is  not 
so  common  as  the  other  variety.  Of  convergent 
or  inward  squint  Stellwag,  one  of  the  greatest 
of  authorities  on  eye  affections,  says  it  “is 
frequently  developed  at  a  very  early  age  in 
children,  whose  attention  is  often  and  continu¬ 
ally  attracted  to  small  objects  situated  near  the 
eyes,  to  whom  pictnre-books  and  similar  play¬ 
things  are  offered  for  amusemeirt,  which  de* 
numd  clear  and  distinct  vi^n  at  abort  dis¬ 
tances.  Ab  a  rule,  however,  iownnl  squint  first 
makes  its  appearance  at  the  eammeneement 
period  when  children  go  to  school,  when  chil¬ 
dren  are  compelled  for  hours  to  read,  write,  and 
engage  in  similar  occupations.  .  .  . 

“  Everything  that  increases  the  necessity  for 
focussing  also  increases  the  tendency  to  squint. 
In  so  far  insuAcient  illumination,  dark  rooms, 
bad  care  of  the  child  during  the  occupation,  Ac., 
may  favour  an  occurrence  of  the  strabismus.” 

Now  when  squint  exists,  whether  in  one  eye 
or  both,  the  two  eyes  cease  to  act  in  harmony, 
and  one  of  the  chief  benefits  of  seeing  with  two 
eyes — binocular  vision  (p.  350) — no  longer 
exists.  Moreover,  supposing  one  eye  only  to 
squint,  it  invariably  happens  that  the  sight  of 
that  eye  is  largely  discounted,  is  disregarded. 
Were  that  not  so,  seeing  that  the  two  eyes  do 
not  agree,  objects  would  appear  double,  but  by 
disregarding  the  sight  of  the  squinting  eye 
single  vision  is  retained.  The  result  of  con¬ 
tinued  disregard,  however,  is  that  the  squint¬ 
ing  eye  loses  its  sharpness  of  sight,  its  vision 
becomes  blunted.  Anyone  may  learn  this  for 
himself  by  causing  a  person  with  a  squinting 
eye  to  look  at  an  object,  first  with  one  eye  and 
then  with  the  other,  and  he  will  ffnd  how  dulled 
the  squinting  eye  has  become. 

The  treatment  for  squint  is  twofold.  In  the 
firat  place,  with  children  the  causes  leading  to 
squinting  must  be  done  away  with.  They 
should  not  be  required  to  look  long  at  ob¬ 
jects  so  small  as  to  require  much  focussing  of 
the  eyes;  their  reading,  writing,  &&,  should  be 
taught  in  well-lighted  rooms.  If  the  child  is 
quite  young  when  the  tendency  shows  itself  it 
will  be  well  to  cease  instruction  of  such  kinds, 
of  knitting,  &c.,  for  a  time.  When  the  child  is 
old  enough,  glasses  to  correct  the  long  sight 


should  be  obtained.  It  is  also  a  good  thing, 
when  there  is  but  one  squinting  eye,  to  have 
the  sound  eye  closed  up  by  means  of  a  bandage 
for  fifteen  minutes  several  times  each  day,  in 
order  to  compel  the  use  of  the  erring  one.  Of 
course  such  procedure  is  useless  unless  the 
other  steps  already  described  have  been  taken. 
Should  these  measures  fail  an  eye  Surgeon 
would  probably  propose  an  operation.  It  con¬ 
sists  in  catting  the  muscle  of  the  aide  to  which 
the  eye  is  pulled.  It  is  a  simple  operation,  not 
requiring  diloroform  in  grown-up  persona  It 
is  desirable  to  do  it  early,  if  it  is  oertain  other 
measures  fail,  before  the  eye  has  been  blunted 
from  disuse.  The  muscle  is,  by  the  operatioD, 
detached  from  its  position.  It  slips  backwards 
for  a  little  distance,  and  in  oourae  of  time 
attaches  itself  to  a  new  psit  of  the  eyeball  In 
effect  the  muscle  is  lengthened,  so  that  it  no 
longer  has  the  pull  over  its  fellow  on  the  oppo¬ 
site  side.  Even  when  this  baa  been  done,  pro¬ 
viding  spectacles  to  correct  any  long  or  short 
sight  that  may  be  present  ought  not  to  be 
neglected.  In  grown-up  persons  its  main  benefit 
is  the  correction  of  an  unpleasant  feature.  To 
girls  this  is  always  of  moment 

Affections  of  the  Sense  of  Slffht. 

Short -sight  {Myopia)  and  Long -Sight 
{Hypermetropia)  have  been  explained  on  pp. 
346  and  347.  For  the  former  the  treatment  ia 
doubly  concave  spectacles,  for  the  latter  doubly 
convex  spectacles,  which  any  optician  can  sup¬ 
ply.  Care  should  be  taken  iisvsr  to  get  coneavo 
tpeeiacUt  too  ttrong,  else  the  abort-aigbted  eye 
is  converted  into  a  long-sighted  one.  Persons 
cannot  suffer  from  any  degree  of  short -sight 
without  being  aware  of  it  They  cannot  recog- 
nixe  a  friend  at  any  distance  nor  read  a  sign 
over  a  shop  door  on  the  opposite  side  of  the 
street  from  them.  But  long-sighted  persons  see 
well  at  a  distance.  If  they  are  only  slightly 
long-sighted  it  is  only  when  they  come  to  look 
at  near  objects  that  the  defect  occurs.  But 
when  the  error  is  slight,  persons  may  not 
be  aware  of  the  long -sight,  so  effectually 
does  the  focussing  serve  their  purpose.  But 
they  are  continually  focussing  to  see  objects 
which  ordinary  eyes  perceive  without  any  al¬ 
teration  of  the  lens;  thus  their  apparatus  for  ac¬ 
commodation  of  the  eye  (p.  34.5)  is  continually  in 
use  and  becomes  strained.  The  person  may  go  nn 
for  years  unaware  of  this.  By  and  by,  however, 
the  person  begins  to  feel  an  undue  strain  on  his 
eyes  with  reading,  writing,  drawing,  &c.  Hia 
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eyes  ache  with  any  prolonged  use.  They  look 
retl  and  watery  after  work.  After  reading  for 
a  time  the  letters  run  together.  He  shuts  his 
eyes  for  a  moment,  and  then  on  opening  them 
he  can  read  a  little  time  longer,  till  the  letters 
again  run  together,  and  so  on.  It  is  easily  seen, 
therefore,  how  giving  a  shortsighted  person  too 
strong  glasses,  and  converting  him  by  them  into 
a  long-sighted  individual,  makes  matters  worse. 

A  short-sighted  person  is  likely  to  improve 
as  age  advances.  The  lens  becomes  flattened, 
does  not  converge  the  rays  of  light  so  strongly, 
and  therefore  the  degree  of  short -sight  di¬ 
minishes.  As  years  pass  weaker  glasses  often 
suffice. 

Weak  Sight  (AtlAenopia)  is  as  often  due  to 
a  slight  degree  of  long-sight  as  to  anything  else, 
and  the  remedy  for  this  should  be  tried. 

Defective  Sight  fi^m  Age  {Prubyopia— 
Greek  pretbut,  an  old  man).  With  advancing 
years  the  lens  loses  its  elasticity,  and  conse¬ 
quently  its  degree  of  convexity  undergoes  less 
change  than  in  youth.  It  also  becomes  flatter. 
Near  objects  are  not  so  readily  focussed.  As 
age  grows,  persons  find  themselves  less  and  less 
able  to  read  and  do  fine  work  with  the  unaided 
eye.  Happily  convex  spectacles  readily  restore 
the  former  distinctness  of  vision,  if  nothing  else 
is  at  fault  with  the  eye. 

Astigmatism  is  a  curious  defect  of  the  eye, 
first  observed  by  Thomas  Young.  It  is  due  to 
the  cornea  having  different  degrees  of  curvature 
in  different  directions.  Usually  the  vertical 
meridian  is  more  curved  than  the  horizontal. 
The  result  is  that  rays  of  light  passing  through 
tlie  vertical  meridian  will  come  to  a  focus  sooner 
than  rays  passing  through  the  horizontal  meri¬ 
dian.  Consequently,  all  the  rays  from  an  object 
are  not  brought  to  the  same  focus,  and  the  ob¬ 
ject  appears  blurred.  All  eyes  have  this  defect 
to  a  slight  extent,  to  such  a  slight  extent  that 
it  is  not  noticed.  But  let  anyone  draw  a  per- 
peinlicular  line  on  a  black  board  with  chalk,  let 
this  line  be  crossed  by  another  at  right  angles, 
and  let  the  person,  standing  at  a  distance,  look 
at  the  point  where  the  two  lines  cut  one  another 
Looking  at  this  point  steadily  he  will  find  that 
he  sees  both  lines,  but  one  more  distinctly  than 
the  other,  showing  both  are  not  focussed  at  the 
same  time.  Of  course  one  usually  moves  the 
eyes  rapidly  over  objects  looked  at,  and  forms 
the  idea  of  them  from  successive  glances,  with¬ 
out  being  aware  that  the  whole  object  is  not 
distinctly  perceived  at  one  glance.  It  is  only 


when  the  defect  is  excessive  that  persons  become 
aware  of  it.  The  error  is  corrected  by  the  use  of 
glasses  ground  from  a  cylinder;  ordinary  glasses 
are  ground  from  a  sphere.  Such  spectacles  are 
plane  in  one  direction  and  concave  or  convex 
in  the  other.  The  glass  is  so  placed  that  the 
direction  of  the  curve  is  placed  over  the  meri¬ 
dian  of  the  eye  requiring  correction,  and  the  de- 
gi^  of  the  curve  is  so  arranged  that  by  its  means 
the  cornea  is  made  practically  equally  convex 
in  all  directiona  Short-sight  or  long-sight  is 
often  associated  withastigmatism,  so  that  special 
spectacles  require  to  be  made  which  shall  cor¬ 
rect  the  long  or  short  sight  and  the  astigmatism 
as  well.  It  is  often  a  matter  of  very  consider¬ 
able  difficulty  to  determine  the  degree  of  the 
defect,  and  the  decision  as  to  the  sort  of  glasses 
required  is  often  a  very  tedious  process.  Astig¬ 
matism  is  very  commonly  inherited. 

Blindness  may  be  due  to  many  causes,  loss 
of  transparency  of  the  cornea  (p.  372)  or  lens 
(p.  374)  preventing  the  entrance  of  light,  dis¬ 
eases  of  the  choroid,  retina,  or  optic  nerve 
(p.  375),  aflectious  of  the  brain,  &c. 

Amaurosis  and  Amblyopia  are  old  words, 
used  to  express,  the  former  total  blindness,  and 
the  latter  dimness  of  sight.  They  were  used 
before  the  causes  of  such  conditions  could  be 
ascertained ;  but  as  these  conditions  are  now 
referred  to  affections  of  retina,  optic  nerve,  Ac., 
the  old  names  are  being  dropped. 

Partial  Blindness  (Hemiopia)  of  an  eye, 
with  which  nothing  seems  wrong,  may  occur. 
The  person,  looking  straight  at  some  one  stand¬ 
ing  in  front  of  him,  sees  only  one  half  of  him. 
Half  of  the  retina  is  blind.  This  may  begin  in 
one  eye,  but  extend  to  both,  the  vision  of  a 
corresponding  half  of  each  retina  being  lost  It 
is  due  to  disease  of  the  optic  nerve  roots.  Syphilis 
is  frequently  the  cause. 

Nifirht-bllndness  {Hemeralopia)  is  the  result 
of  a  blunting  of  the  sensitiveness  of  the  retina 
owing  to  some  excessive  irritation.  It  hns  its 
origin  in  the  long -continued  action  of  strong 
light  upon  the  eye,  and  is  also  connected  with 
weakness  of  the  nervous  system.  The  retina 
may  be  blunted  by  the  strong  glare  from  snow; 
and  this  may  occur  to  those  who  walk  over  fields 
of  snow  or  ice  among  the  mountains,  without 
having  the  eyes  protected  by  a  dark  veil  or  dark 
glasses.  This  is  called  snow-blindness.  Simi¬ 
larly,  moon-blindness  is  a  like  condition,  pro- 
ducetl  among  sailors  in  the  tropics  who  sleep 
on  deck  under  the  full  light  of  the  moon. 
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Colour-blindness  {Daltonitm).  This  affec¬ 
tion  was  called  daUonitm  because  it  was  first 
described  by  John  Dalton  in  1794.  Colour¬ 
blindness,  however,  exists  in  several  forma  The 
form  to  which  the  term  “daltonism”  is  properly 
applied  is  a  lack  of  sensibility  to  red.  Red  light 
and  red  objects  appear  greenish  or  greyish. 
Since,  according  to  the  theoiy  explained  on  p. 
361,  the  sensation  of  colour  is  a  mixed  seusa- 
tion,  dependent  upon  the  excitement  of  three 
seta  of  nerve  fibres,  one  set  sensitive  to  red, 
another  to  green,  and  a  tliird  to  violet,  an  ex¬ 
citement  of  all  three  in  a  definite  proportion 
producing  the  sensation  of  white,  and  in  various 
other  proportions,  the  sensations  of  the  other 
colours, — since  this  is  so,  the  loss  of  sensibility 
to  red  will  affect  not  only  the  perception  of  red 
but  all  other  perceptions  in  which  the  sensibility 
to  red  has  any  great  place.  Thus  the  sensation 
of  yellow  is  due  to  moderate  excitement  of  the 
fibres  sensitive  to  red  and  green,  and  feeble  ex¬ 
citement  of  the  fibres  sensitive  to  violet.  Con¬ 
sequently  to  the  person  not  at  all  sensitive  to 
red  the  whole  character  of  the  sensation  is  al¬ 
tered.  The  fibres  sensitive  to  green  are  moder¬ 
ately  excited;  there  is  no  response  to  the  red, 
and  the  violet  is  feebly  excited.  Thus  yellow 
appears  a  decided  green;  red  is  confounded  with 
brown  and  green;  violet  is  called  blue,  and  rose- 
colour  is  not  distinguished  from  blue. 

Besides  insensibility  to  red  there  is  a  similar 
lack  of  perception  of  green— green-blindness. 
Blue-blindness  is  another  form  in  which  blue 
and  green,  and  blue  and  yellow  are  confounded. 

Red-blindness  is  the  most  common.  It  is  in- 
*  herited,  as  a  rule,  and  dates  from  birth,  and  is 
commoner  in  men  than  women.  The  best  test 
is  to  give  the  person  a  handful  of  variously- 
coloured  wools  and  ask  him  to  place  all  of  one 
colour  together. 

In  rare  cases  colour  blindness  is  complete,  and 
the  person  recognizes  only  blacks  and  whites. 

Double  vision  is  the  result  of  paralysis  of 
some  of  the  muscles  of  the  eyeball.  The  affected 
eye  cannot  be  moved  round  iu  a  particular  di¬ 
rection  as  far  as  its  neighbour;  the  correspond¬ 
ence  between  the  two  eyes  is  therefore  lost,  and 
at  that  point  the  object  looked  at  appears  double. 
In  other  directions  of  the  eyeballs  the  vision  is 
single.  It  is  the  result  of  tumour  or  other  affec¬ 
tion  of  the  brain,  such  as  arises  in  the  course 
of  syphilis.  Other  causes  also  may  induce  it. 
Accompanying  it  there  are  probably  other  signs 
of  paralysis,  droop  of  the  eyelid,  dilated  pupil, 
&C.,  and  perhaps  some  paralysis  of  the  face. 


DISEASES  AND  INJURIES  OF  THE  EAR 
AND  AFFECTIONS  OF  THE  SENSE  OP 
HEARING. 

In  the  first  part  of  this  section  the  division  of 
the  organ  of  hearing  into  external,  middle,  and 
internal  ear,  has  been  described.  All  these  parts 
may  be  attacked  by  disease,  and  all  are  more  or 
less  capable  of  treatment  It  is  only,  however, 
the  diseases  affecting  the  external  ear,  chiefly  the 
external  canal,  that  can  be  reached  by  anyone 
who  has  no  special  knowledge.  No  disease  of 
the  ear,  no  matter  how  apparently  trifling, 
should  be  neglected.  An  inflammation,  begin¬ 
ning  in  the  canal,  may  pass  to  the  drum,  pierce 
it,  and  go  on  to  the  middle  and  internal  ear, 
ending  in  partial  or  complete  deafnesa  Most 
cases  of  acquired  deafness  are  due  to  such  in-, 
fiaromatiou,  which  destioys  the  part  of  the  ear 
designed  for  conducting  sound,  so  that  though 
the  iutemal  ear  may  remain  healthy,  it  is  deaf 
because  sound  cannot  reach  it 

Diseases  and  Injuries  of  the  Ear. 

The  Auricle  or  external  appendage  of  the 
ear  is  liable  to  injuries,  to  wounds,  and  bruises. 
These  must  be  treated  as  any  other  wound  or 
bruise  in  the  manner  indicated  in  the  section  on 
Accidbmts  AMD  Eherobmcibs.  It  is  also  liable 
to  skin  affections,  specially  eczema.  The  treat¬ 
ment  for  this  is  described  on  page  318. 

Inflammation  of  the  Canal  of  the  Ear — 
Boils  in  the  Ear  Canal.  A  boil  iu  the  ear  canal 
is  often  caused  by  irritation  from  the  use  of  ear- 
picks  or  by  cold.  It  is  sometimes  a  sign  of  a 
depressed  state  of  health.  A  general  inflam¬ 
mation  without  the  formation  of  a  boil  may 
also  arise  from  similar  causes,  or  attend  the  pro¬ 
gress  of  measles  and  scarlet  fever,  or  result  from 
injury. 

Symptoms.  There  is  pain  in  the  ear — ear¬ 
ache — more  or  less  intense  according  to  the 
degree  of  inflammation.  Movements  of  the  jaw 
increase  the  pain  as  a  rule.  Hearing  is  dimin¬ 
ished,  and  noises  in  the  ear  are  troublesome. 
Ou  looking  into  the  ear  the  swelling  of  the  boil 
may  be  seen — if  it  is  not  too  far  in — and  the 
skin  around  it  is  red.  If  there  is  no  boil  but  a 
general  inflammation,  the  walls  of  the  canal  are 
reddened  and  swollen.  The  canal  is  also  occu¬ 
pied  in  such  a  case  by  discharge,  which  finds  its 
way  to  the  outside.  The  ear  may  go  on  dis¬ 
charging  for  a  week  or  two;  but,  if  the  case 
becomes  chronic,  it  may  last  for  a  long  time.  In 


580 


WAX  IN  THE  XAB. 


(teat  XU  K 


the  case  of  a  boil,  when  matter  has  formed  and 
the  boil  bursts,  great  relief  is  experienced,  and 
the  affection,  as  a  rule,  speedily  passes  away. 

In  the  chronic  form  of  the  general  inflamma¬ 
tion  there  is  not  much  pivin,  but  there  is  usually 
some  deafness,  accompanied  by  noises  in  the 
ear.  A  constant  sense  of  moisture  in  the  ear  is 
the  chief  sign,  or  it  may  be  a  continued  flow  of 
matter  from  the  ear.  The  discliarge  may  oease 
in  warm  weather  to  return  again  with  cold,  and 
so  it  may  continue,  if  not  attended  to,  even  for 
years.  Tbe  evil  of  this  is  that  it  leads  to  thick¬ 
ening  of  the  walls  of  the  canal,  and  is  certain 
to  extend  to  the  drum  and  the  middle  ear.  It 
may  cause  piercing  of  the  drum,  and  may  even 
continue  its  way  inwards  till  the  membranes  of 
the  brain  become  affected,  death  resulting. 

Treatment. — Warm  poultices  should  be  ap¬ 
plied  over  the  ear  and  side  of  the  head.  Warm 
water  poured  from  a  spoon  into  the  eta*  canal 
and  allowed  to  remain  for  a  few  miuutes  is  very 
soolliing.  In  the  case  of  a  boil  nothing  relieves 
so  much  as  a  cut  with  a  fine  knife.  This  of 
course  can  only  be  done  by  a  surgeon.  If  none 
is  at  hand  the  poultices  and  warm  water  must 
be  used.  In  general  inflammation,  when  tlie 
discharge  appears,  it  should  be  carefully  and 
gently  washed  out  by  syringing  with  warm 
water.  The  canal  should  then  be  carefully  dried 
as  far  as  possible  with  cotton-wool,  and  a  piece 
of  dry  cotton  placed  in  tbe  passage.  When  the 
discharge  continues  for  more  than  a  week,  the 
caual  should  be  syringed  with  warm  water  and 
dried;  then  half  a  teaspoonful  of  a  solution  made 
by  dissolving  4  grains  of  sulphate  of  zinc  in 
1  ounce  of  water  should  be  dropped  into  the 
ear,  allowed  to  remain  for  a  few  minutes,  and 
then  caused  to  flow  out,  the  canal  being  after¬ 
wards  dried  and  closed  with  a  piece  of  dry  wool. 
A  solution  of  2  grains  of  chloride  of  zinc  to  a 
quarter  of  an  ounce  of  glycerine  and  three 
quarters  of  an  ounce  of  water  may  be  need  in 
the  same  way.  In  tach  cam  the  tolution  ehould 
he  warmed  before  being  dropped  into  the  ear. 

At  tbe  beginning  of  every  acute  inflammation 
of  the  ear  a  brisk  purgative,  salts  or  eeidlitz 
powder,  should  be  given  to  the  patient  In 
weakly  persons  good  nourishing  food  and  tonics 
will  greatly  aid  recovery. 

Wax  in  the  Eap  to  excess  is  a  frequent 
cause  of  deafnees.  As  we  have  mentioned  on 
p.  356  wax  ie  produced  by  glands  in  the  canal, 
and  its  presence  keeps  the  walls  from  being 
ondnly  dry.  It  may  be  present  in  excessive 
quantity  either  because  it  accumulates  or  be¬ 


cause  it  is  too  freely  produced.  The  irrita¬ 
tion  of  cold,  &e.,  will  cause  excessive  produc¬ 
tion,  but  nothing  does  so  more  readily  than  the 
constant  irritation  of  a  pin  or  other  substance 
used  to  pick  the  ear.  Many  pe<q)le  are  in  tbe 
constant  habit,  when  washing,  of  twisting  up  a 
comer  of  a  towel  or  other  cloth  and  pushing  it 
as  far  as  possible  into  the  canal  to  clean  it 
Others  use  a  small  sponge  on  a  stem  for  the 
same  purpose.  All  mch  methodi  should  he  ahan- 
domed.  The  cleansing  of  the  ear  by  the  ordinary 
routine  of  washing  and  drying  with  the  ffnger 
covered  with  the  towel  is  always  sufficient 
The  other  methods  only  snoeeed  in  pushing  the 
wax  more  deeply  in  and  blocking  the  eamd. 

Symptoms. — A  gradually  increasing  deafness 
may  be  the  only  sign.  Noises,  buzzing,  radiiug 
noises,  &c.,  may  be  beard  in  the  ears.  Qiddtnesa 
is  a  rare  symptom,  and  can  only  occur  wheu  the 
accumulated  mass  presses  unduly  on  the  dram 
or  parts  of  the  canal.  The  collection  of  wax 
wiay  be  considerable  without  auy  marked  de¬ 
gree  of  deafness,  and  the  deafness  may  come  on 
quite  suddenly.  This  is  due  to  the  canal,  which 
has  hitherto  never  been  quite  closed,  suddenly 
being  quite  blocked  by  a  small  piece  of  wax,  or 
by  swelling  of  the  mass  already  there  owing  to 
the  entrance  of  water.  Pain  is  not  common, 
though  it  may  arise  from  the  pressure  of  bard 
masses. 

Treartmont. — The  wax  is,  as  a  rule,  easily 
removed  by  syringing.  A  glass  syringe  may 
be  used  capable  of  bolding  not  less  than  an 
ounce.  Care  shonld  be  taken  that  its  nozzle  is 
blnnt.  A  few  turns  of  cord  wound  round  the 
wide  end  will  enable  one  to  hold  it,  when  ini 
use,  without  risk  of  slipping.  A  bowl  of  wann 
water  is  used,  in  which  a  quantity  of  soap  suf¬ 
ficient  to  make  tbe  water  feel  eosrpy  has  been 
dissolved.  The  syringe  is  worked  several  times 
to  see  that  H  is  in  order.  The  patient  sits 
sideways  to  the  operator,  who  takes  the  ear 
between  the  finger  and  thumb  of  tbe  left  band 
and  pulls  it  gently  backwards  and  upwards 
This  helps  to  straighten  tiie  canal.  The  end  of 
tbe  full  syringe  is  placed  in  contact  with  the 
roof  of  the  canal,  just  inside  its  opening— mot 
pushed  far  in,  that  is  to  say — and  the  water  in¬ 
jected  in  a  steady  gentle  stream,  never  forcibly. 
The  process  is  to  be  repeated  till  all  the  wax  is 
removed.  Sometimes  it  comes  away  in  large 
plugs,  moulds  of  the  canaL  A  bowl  is  lield 
below  the  ear  to  catch  the  water  m  it  escapes. 
As  soon  as  all  the  wax  is  removed  the  syringing 
should  be  stopped.  Surgeons  nsnally  have  a 
mirror  for  directing  light  up  the  canal  to  enable 
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them  to  8M  whett  the  peoB^  ie  quite  deer. 
Any  penon  may  me  a  email  hand-glaae  for  this 
parpoea,  reflecting  the  light  up  the  canal,  which 
is  straightened  by  pulling  the  ear  upwards  and 
backwards.  If  this  is  properly  done  the  whole 
length  of  the  canal  is  visible  in  the  ears  of 
most  persons,  and  the  white  glistening  drum 
is  seen  at  the  end.  At  least  any  person  with 
modesate  skill  may  see  whether  the  canal  is 
still  occupied  by  the  dark-bsowD  aiawme  of  wax. 
When  the  syringing  ceases,  the  canal  is  dried, 
and  asmall  pieeeof  cotton  placed  in  it  and  kept 
for  a  day  only.  No  drops  of  any  kind  are 
needed.  In  all  cases  where  the  preeence  of 
wax  has  not  aet  up  other  changes,  and  when 
the  ear  is  otherwise  healthy,  improvement  of 
hearing  should  immediately  follow  removal  of 
the  wax,  though  sente  bouing  noises  will  rs- 
maia  for  a  short  tiaoe,^  ae  a  reanlt  of  the  in¬ 
jecting. 

Growth  in  the  canal  of  the  ear  {Polypvu). 
Growths  are  commonly  die  result  of  the  irrita¬ 
tion  of  dischargea  They  are  soft  red  masses 
hanging  from  the  walla  of  the  canal,  and  may 
be  no  bigger  than  a  pin-head  or  large  enoegh 
to  fill  the  canal  They  cause  deafness,  and  per¬ 
haps  pain  from  {nessure.  They  require  cutting 
out 

Foreign  bodies  in  the  canal  may  be  of 
very  various  kinds— beads,  peas,  small  stones, 
inaeeta,  &&  Small  bodies  like  beads  may  exist 
for  a  long  time  without  producing  any  aymp- 
toms  other  than  slight  deafness  and  noise  in  the 
ear.  If  they  are  Ikrge,  their  pressure  causes 
pain,  and  is  liable  to  set  up  inflammation  and 
discbaige.  A  small  pea  may  occasion  such  dis- 
torbanee  by  swelling  np  with  moisture  and 
coming  to  press  on  the  walls. 

T reatment. — Syringing  with  warm  water  h) 
the  manner  described  for  the  removal  of  wax 
is  the  only  safe  method  that  unskiDed  iiersons 
should  adopt  for  dislodging  them.  If  this  foils 
a  surgeon  should  speedily  be  consulted.  Much 
injury  may  be  done  ignorantly  by  trying  to  ex¬ 
tract  the  body  with  pins  or  other  instruments. 

InflammatloB  of  the  Drum  of  the  ear 
resnlte  feonk  ^  acfeioa  of  cold,  eold  water,  or 
is  dne  to  injnriesy.  to  the  pressoee  of  masses  of 
wax,  forrign  bodies,  &o.  Viokst  syringing  for 
the  removal  of  wax  may  s^  it  up. 

Its  chtei  symptom  is  pain,  often  very  severe, 
and  wont  at  ni^t,  preventing  sleep.  Congh- 
ing  sad.  sneexing  aggravate  the  pain ;  and  ia 
aerionxacasss  sidraesa and.  giddiness  may  be  pre- 


■eBt,8peaally  in  duldrea  Deafnessy  and  noises 
in  the  car,  attend  it  In  childran  some  degrss 
of  fovev  is  osmmonly  present  UloeBatioe  and 
piercing  M  the  drum  is  a  cooseqaenoe  ef  the 
disease.  If  this  is  not  properly  attended  to, 
permanent  deafness  may  result 

T reatment — It  is  of  great  moment  tbsi  the 
casa  shoald  be  tmated  by  a  qaalified  person. 
The  only  tieatasent  an  unqualified  person  should 
undtrtake  ia  the  application  ol  warm  poaltices 
to  the  nde  of  the  head,  sod  the  dropping  of 
warm  water  os  warm  oil  into  the  canal  of  the 
ear.  A  strong  dose  of  medicine,  salts,  seidlits, 
&C.,  is  useful 

iDjury  to  tks  Drum  is  occasionad  some¬ 
times  by  the  accidental  poshing  too  for  of  a 
knitting-pin  at  each  iastroraeBt  with  whidi  the 
wax  of  the  ear  is  being  picked  ouh  Tke  mem¬ 
brane  may  be  burst  by  a  blow  fiat  on  the  ear, 
by  the  explosion  of  artillery,  or  in  the  act  of 
diving.  It  i%  in  these  cases,  canaed  by  the 
sudden  and  stcoag  condensation  el  air  bi  the 
external  canal. 

The  accident  is  indicated  by  a  loud  eraek  in 
the  esr^  by  sudden  severs  pain,  giddiness,  and 
noises  ia  tbs  ear.  Deafness  muBedstely  follown. 
Some  blood  may  flow. 

Treatment. — The  ear  should  be  closed,  by 
oottoB  wooL  Nothing  else  should  be  dcuie  mi- 
less  inflammation  arise,  which  is  tueated  as  men¬ 
tioned  above. 

InflMimatlon.  of  the  Kiddle  Ear  need 
only  be  mentioned  here.  It  has  many  forms, 
is  very  common,  especially  in  childhood,. and  is 
tbs  oommoa  cause  of  deafness,.  Owe  o£  its  forms 
frequently  arises  in  scarlet  fever;  another  form 
ia  the  chief  cause  of  “running  ear.’*  In  ita 
chronic  form  it  tends  to  extend  inwards  to  the 
membranes  of  the  brain,  thus  causing  death. 

In  acute  caaee  pain  is  the  first  symptom. 
Children  are  very  restless  witli  it  and  fovmsb. 
They  scream  when  the  esr  is  touched.  Giddi¬ 
ness  and  sickness  is  oommon;  delirium  end 
convulsions  msy  attend  it  Usually  the  parts 
behind  the  ear  siw  very  sensitive  to  preesurs. 
In  dironic  eases  there  nay  be  no  pain,  the 
chiM  element  being  the  osnstant  diachirgA 

Treatment  in  acute  cases  most  be  prompt 
and  ^ective.  The  danger  is  so  grsat  that  no 
delay  should  be  permitted  in  sammeoing  a  snr- 
geon.  Till  one  can  be  obtained  a.  strong  dose 
of  opeaiag  medicine  ahonld  bs-  giwenv  swi  re¬ 
peated  if  aeceasasy;  the- patient  showld  be  con¬ 
fined  to  bod  in. a.qaioC  roeaa;  and  hot  pauHiees 
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should  be  applied  over  the  side  of  the  head,  or 
a  blister  immediately  behind  the  ear.  Chronic 
cases  require  the  ear  to  be  continually  kept 
clean  by  syringing,  as  described  for  removal  of 
wax. 

Earache  attends  all  cases  of  acute  inflamma¬ 
tion  of  the  ear,  whether  it  is  the  external  canal, 
the  drum,  the  middle  ear,  or  other  parts  that 
are  affected.  The  presence  of  foreign  bodies 
causes  it;  while,  again,  it  may  be  a  form  of 
neuralgia,  or  due  to  the  irritation  of  a  bad 
tooth. 

The  general  treatment  consists  in  applying 
hot  poultices  to  the  side  of  the  head,  and  in 
gently  ponring  warm  water  or  oil  into  the 
canal.  A  good  application  is  made  by  filling  a 
soft  flannel  bag  with  chamomile  flowers,  which 
have  been  steeped  in  hot  water,  and  using  it  as 
a  pillow. 

Discharge  from  the  ears  (Running  JSdrt) 
has  been  sufficiently  referred  to  under  Inflau- 
KATION  OF  THE  ExTXRMAL  CaNAL,  and  InFLAM- 

HATioN  OF  THK  Druk  and  Miodlb  Ear.  It 
ought  never  to  be  neglected,  and  all  the  more 
should  it  be  carefully  attended  to  if  it  has  been 
long  standing.  It  is  an  ignorant  mistake  that 
anything  but  good  can  arise  from  the  stopping 
of  a  discharge  as  the  result  of  appropriate  treat¬ 
ment  If  it  stop  of  itself  it  may  be  because  of 
some  obstacle  to  the  escape  of  the  matter;  and 
then  naturally  the  pent-up  fluid  may  quickly 
produce  the  gravest  mischief.  Parents  and 
guardians  who  pay  little  heed  to  the  "  running 
ears”  of  their  children  are  guilty  of  a  very 
grave  neglect  of  duty,  and  are  morally  respon¬ 
sible  for  any  evil  that  may  and  is  only  too 
likely  to  arise. 

Affections  of  the  Sense  of  Hearing. 

Deafhess  is  a  symptom  of  most  affections  of 
the  ear.  It  may  be  due  simply  to  accumulation 
of  wax.  If  it  come  on  suddenly  without  pain, 
in  a  healthy  person,  this  is  probably  the  cause 
(see  p.  380).  When  it  comes  on  with  a  cold  in 
the  head,  and  a  sense  of  "stopping  in  the  head,” 
it  is  the  result  of  the  cold  (see  Catarrh,  p.  154), 
and  is  likely  to  pass  off  in  a  few  days.  Attended 
by  pain,  ringing  in  the  ears,  Ac.,  some  degree 
of  inflammation  is  likely  present  (see  p.  381). 
The  most  intractable  form  of  deafness  comes  on 
very  gradually  and  painlessly,  and  is  connected 
with  disease  of  the  middle  ear.  Usually,  also, 
it  has  gone  on  increasing  for  years  before  advice 


is  sought.  If  a  skilled  ear-surgeon  were  con¬ 
sulted  early  enough,  much  might  probably  be 
done  to  stay  its  progress.  The  sudden  loss  ot 
hearing  caused  by  bursting  of  the  drum,  as  the 
result  of  violence,  will  pass  off  as  the  tear  in 
the  drum  heals. 

Deafness  due  to  disease  of  the  nerve  of  hear¬ 
ing  is  usually  veiy  intense,  comes  on  suddenly 
or  advances  very  ra]Hdly,  and  is  not  easily 
reached  by  treatment. 

Noises  in  the  ean  are  present  in  nearly 
every  ear  disease,  but  they  are  worst  in  diseases 
of  the  middle  ear.  They  readily  pass  off  in  the 
affections  of  the  external  ear  and  drum  when 
these  diseases  abate,  and  their  treatment  is  that 
of  the  particular  affection  of  which  they  are  a 
symptom.  The  chance  of  their  being  got  rid 
of,  when  they  are  occasioned  by  disease  of  the 
middle  or  internal  ear,  is  small. 

Dear-Mutism. 

Inability  to  speak  is  in  a  large  majority  of 
cases  the  result  of  deafness.  A  person,  who  can¬ 
not  hear  either  the  voices  of  others  or  his  own, 
has  no  inducements  to  ntter  words,  and  thus 
becomes  dumb.  It  is  naturally  during  child¬ 
hood  that  this  is  specially  shown.  A  child  who 
has  become  deaf,  as  the  result  of  disease,  speedily 
loses  the  power  to  use  language  of  which  he 
liad  not  yet  obtained  any  mastery.  A  grown¬ 
up  person,  to  whom  the  use  of  language  has 
become  a  matter  of  habit,  would  not  so  lose  the 
power  of  it,  though  he  might  lapse  into  silence, 
more  or  less  complete  according  to  the  degree 
of  deafness. 

Children  may  be  born  deaf  and  thus  never  in 
the  ordinary  course  of  things  become  able  to 
utter  the  sounds  of  articulate  speech.  In  a  large 
number  of  cases,  however,  the  deafness  is  the 
result  of  disease  arising  in  the  course  of  child¬ 
hood. 

The  causes  of  the  congenital  form  of  deaf- 
routism,  that  is  of  the  form  dating  from  birth, 
cannot  be  stated  with  certainty.  It  is  import¬ 
ant,  nevertheless,  to  observe  that  intermarriage, 
the  marriage  of  blood  relations,  is  held  to  play 
a  very  serious  part  in  the  production  of  the  de¬ 
fect.  For  example,  it  has  been  estimated  that 
10  per  cent  of  the  deaf  in  the  United  States  of 
America  are  the  oflbpring  of  parents  nearly  re¬ 
lated.  It  is  not  necessary  that  the  children  of 
deaf-mute  parents  should  also  be  deaf-mute; 
but  the  risk  is  considerable  that  they  will  be  so, 
especially  if  both  parents  are  deaf.  This  applies, 
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however,  only  in  those  cases  where  the  deafuess 
of  the  parents  arose  before  birth,  and  not  where 
it  has  been  the  accidental  result  of  some  disease 
of  childhood.  The  causes  of  deafness  arising 
after  birth  are  numerous.  Scarlet  fever  is  one 
of  the  commonest  because  of  the  disease  of  the 
ear  so  rarely  absent  from  this  fever  (p.  381). 
Next  in  order  of  frequency  as  a  cause  is  disease 
of  the  brain,  some  form  of  meningitis  (p.  100), 
or  water  in  the  head  (p.  102),  measles,  typhoid 
fever,  whooping  cough,  mumps,  scrofula,  inflam¬ 
mation  of  the  luuga,  diphtheria,  and  accidents  of 
various  kinds. 

Treatment.— <lt  is  sometimes  the  case  that 
a  child,  apparently  deaf,  possesses  some  slight 
degree  of  hearing;  and,  in  a  few  cases  where 
the  deafness  is  the  result  of  some  acquired 
disease,  something  may  be  done  to  improve  the 
hearing.  It  is,  therefore,  of  great  consequence 
that  parents  should  early  detect  defects  of  bear¬ 
ing  in  their  children  and  promptly  seek  skilled 
advice.  Where  the  degree  of  hearing  is  slight, 
parents  are  too  apt  to  conclude  that  it  is  useless 
to  attempt  to  train  the  child  in  the  ordinary 
way,  and  to  allow  it  to  grow  up  as  if  it  were 
abeolutelydeaf,  teaching  it  bysigns  only.  When 
the  child  can  be  made  to  bear  by  loud  distinct 
speaking,  close  to  its  ear,  the  parents  ought  to 
take  the  utmost  pains  to  teach  it  in  this  way, 
and  ought  to  make  use  of  signs  as  little  as  pos¬ 
sible  in  order  to  enable  it  to  acquire  a  know¬ 
ledge  of  words. 

There  are  two  methods  of  teaching  deaf- 
mutes,  one  by  means  of  signs  and  by  the  manual 
or  finger  alphabet,  called  the  French  system,  and 
the  other  by  lip-reading  and  articnlate  speech, 
or  the  German  system.  The  manual  alphabet 
for  two  bands  is  usually  employed ;  but  it  is 
adapted  also  for  one  band  only.  In  lip-reading 
and  speech  the  deaf-mute  is  taught  to  put  his 
vocal  organs  into  the  positions  by  which  the 
various  sounds  are  produced,  and  to  understand 
what  is  said  to  him  by  the  position  of  the  lips, 
month,  &C.,  of  the  person  speaking  to  him.  This 
method  has  been  attended  with  very  consider¬ 
able  success,  so  that  on  leaving  school  the  deaf- 
mute  is  able  to  converse  with  his  teachers, 
family,  and  intimate  friends,  on  ordinary  sub¬ 
jects.  In  rare  cases  the  deaf-mute  is  able  to 
converse  freely  and  easily  with  strangers.  Tlie 
time  requii-ed  to  attain  moderate  proficiency  in 
lip-readiug  and  speech  is  ten  or  twelve  years, 
and  the  child  should  begin  to  receive  instruc¬ 
tion  early,  at  the  seventh  year  of  age  if  possible. 

A  system  of  signs  for  instruction  in  lip-read¬ 
ing  and  speech  hss  been  designed  by  Prof.  A. 


M.  Bell  of  England,  and  extended  and  developed 
by  his  son  Prof.  Graham  Bell  of  New  York,  the 
inventor  of  the  telephone. 

The  modem  system  of  caring  for  and  edu¬ 
cating  deaf-mutes  has  shown  that  deaf-mutism 
is  not  necessarily  associated  with  any  degree  of 
mental  or  moral  defect.  In  some  cases  the  de¬ 
fect  is  undoubtedly  associated  with  feeble¬ 
mindedness,  and  is  only  one  evidence  of  impaired 
development,  but  it  is  not  necessarily  so.  With 
deafness  one  great  avenue  of  the  mind  is  closed 
up,  and,  if  no  effort  is  made  to  supply  its  place, 
the  intelligence  must  suffer  from  want  of  devel¬ 
opment  If  pains  are  taken  to  open  up  other 
avenues,  it  is  abundantly  shown  that  in  the 
large  majority  of  cases  education  becomes  as 
effective  as  if  supplied  through  the  channels  of 
hearing. 

The  Care  of  the  Eyes  and  Ears. 

The  Care  of  the  Eyes.  A  common -sense 
rule  should  be  applied  to  the  eyes  and  ears  as  to 
other  organs.  We  know  that  excessive  use  of 
a  muscle  produces  a  sense  of  tiredness,  and  that 
the  sensible  course  u  to  give  the  muscle  rest  for 
a  season.  The  eye  may  also  be  tired  with  much 
work,  and  on  signs  of  fatigue  showing  them¬ 
selves  the  organ  should  be  rested.  Some  persons 
cannot  read  or  write  or  otherwise  use  the  eyes 
for  close  work  without  a  feeling  of  pain  and 
stiffness.  This  is  often  due  to  some  degree  of 
redness,  and  perhaps  inflammation,  of  the  lids; 
but  it  is  more  often  a  sign  of  some  amount  of 
long-sightedness.  Persons  who  suffer  in  this 
way  should,  therefore,  have  their  sight  tested. 
Spectacles  for  reading  or  fine  work  may  be  found 
completely  to  relieve  the  feeling. 

In  reading  or  writing,  or  in  similar  occupa¬ 
tions,  the  bead  should  not  be  allowed  to  hang 
down  and  forwards.  This  position  prevents  the 
due  return  of  blood  from  the  head,  and  is  bound 
to  produce  some  discomfort  if  nothing  else.  The 
way  in  which  light  falls  on  the  work  is  of  im¬ 
portance.  It  should  come  from  the  side,  but  so 
that  the  arm  or  hand  may  not  intercept  it.  It 
ought  not  to  be  allowed  to  fall  upon  the  face 
and  eyes,  or  in  any  way  to  produce  dazzling. 
The  light  ought  to  be  sufficiently  dear  to  render 
the  work,  writing,  reading,  &c.,  quite  distinct 
without  need  of  peering.  Direct  sunbght  is  bad, 
and  so  is  a  very  brilliant  artificial  light  A 
mellow  light,  such  as  is  given  by  a  good  reading- 
lamp,  is  best.  Above  all,  the  light  should  be 
steady  and  not  flickering.  For  this  reason  much 
reading  in  railway  carriages,  or  under  similar 
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drcamstaacei,  where  oomplate  steadioeas  ia  im- 
poaaible,  is  injurious. 

Under  ceitain  circumstances  it  is  neoeasar; 
to  shade  the  ey^  In  driving  against  a  strong 
wind,  for  example,  the  eyes  should  be  protected 
leet  inflammation  of  the  delicate  membrane 
{oenjunctiva),  lining  the  lids  and  part  of  the 
eyeball,  be  set  up.  For  the  same  leason  persons 
should  guard  against  sitting  in  a  railway  car¬ 
riage  by  the  side  of  an  <^>en  window,  facing  the 
direction  in  which  tho  train  is  going,  if  there  is 
any  wind.  The  eyes  should  also  1m  protected 
from  the  glare  of  a  bright  sun  reflected  from 
calm  water  when  sailing,  from  similar  glare  re¬ 
flected  from  white  pavements  in  cities,  and  spe¬ 
cially  from  the  glare  of  the  sun  reflected  from 
fields  oi  snow.  Spectacles  of  plane  smoked  glass 
are  best  for  these  purposes 

Special  care  should  be  taken  with  the  eyes 
of  cbildrsfl  in.  the  directioBS  already  indicated. 
They  should  not  be  allowed  to  read  too  long  at 
a.  time;  the  table  or  desk  at  which  they  sit 


should  be  of  a  height  to  keep  the  head  erect, 
and  ahonkl  be  placed  in  the  position  referred  to 
as  r^pirdstheadnuasion  of  light  Books  printed 
in  clear  bold  type  shoold  be  placed  in  their 
hands  so  as  to  svoid  straining  their  unaccus¬ 
tomed  eyes,  one  of  the  moct  frequent  causes  of 
squinting  (p.  376). 

The  Care  of  the  Ears  consists  mainly  in 
sToiding  the  use  of  pins,  &c.,  for  picking  out 
wax.  The  neceasary  cleansing  is  sufficiently  per¬ 
formed  by  the  little  finger  or  the  comer  of  a 
towel  Wool  should  not  be  worn  in  the  ears 
except  when  specially  needed,  it  may  be  plaoed 
in  the  ears  before  entering  water  to  bathe,  and 
should  be  removed  on  coming  out  Avoidance 

vigorous  nose-blowing  will  aid  in  preventing 
water  that  may  have  entered  the  nostrils  from 
passing  the  tube  from  the  throat  to  the 
middle  ear  (enstaehian  tube,  p.  366).  No  dis¬ 
charge  from  the  ear  should  be  left  unattended  to 
for  aangla  day  afterits  sppesranoe (see p^ 38^ 


Section  XILL— ACUTE  INFECTIOUS  DISEASES:  FEVERS. 


Infection  end  Contagion: 

7K«  JUlation  nf  Living  Organxmu  to  PtUro/aetUm  and  Dimam—QmM  of  diieaM— Micrococci, 
Becterte,  Becffll,  Be— IBeir  dmcten  end  mode  of  growta. 

OleinfeeSlen : 

Oioij^foctaiU*; 

Bou  to  di*u\foet  a  patieat'a  bodjr,  mine*'  hand*,  elotbea  dbcbargM,  rooma  <tc. ; 

RaUt  for  dinfftction. 

Infectloua  Pavers  attended  by  Rash  (Eruption); 

Scarlet  Fever  (Searlatiua); 

Jfoatha  (Ruteola)—Qarmtut  ISmsIm; 

3maltf)ue{rariola); 

Vaaoinaiion  (me^pooi  Veccudo); 

CAieie/t-pea  i  ydrieeila); 

Tgphut  Fever; 

TypkoM  Fever  (BnUrie  Fever— Qaetrie  Fever— IfOeetinal  Fever— Biliout  Fevtry, 

Dandy  Fever  (Dengue— Breai-done  Fever). 

Infkctlous  Fevers  not  attended  by  Resh : 

Jf\/luenea (Bpidemie  Catarrh);  Bay-Fever; 

Whooping  Ceeigk  (CAtaeeepb— (Sootch)  Kink-hoaat); 

Diphtheria  and  Ooup; 

Beiapeing  Fever  {Favtine  Fever— Sevenday  Fever— Irieh  Fever— BOiem  BemitUat  FeeeF); 
Plague  (Peetitenee—Peet— Black  Death);  Yellow  Fever  {Black  Vomit— Teltoie  Jack) ; 
Bydrophobia  {Dog  Madneet—Babiet) ; 

Olandert  and  Farcy; 

SyphOit; 

Cerekro-Spinal  Fever  {The  Blaek  Siekneet  (popular,  Dublin)— 4>ottw<  Fner% 

Non-lnfectioue  Fevers: 

Ague  (Intermittent  aad-Semitteat;  Fevers— Nenb.  Vevem); 

Rheumatie  Fever. 


INFECTION  AND  CONTAGION. 

Formerly  a  distinction  was  drawn  between 
dianssts  that  were  vt^eatiout  and  those  that 


were  eontagiatu.  The  word  infectious  used  to 
be  employed  in  a  vague  way  to  imply  the 
nature  of  a  disease  that  oould  be  communicated 
to  a  person  without  any  apparent  introduction 
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of  poisonous  material  into  his  body,  a  disease 
'that  somehow  was  about  in  the  atmosphere; 
while  a  contagions  disease  was  one  which  re¬ 
quired  the  direct  passage  of  the  unhealthy  stuff 
causing  the  disease  into  the  body.  Tltis  distino- 
tion  has  been  bndcen  down,  and  infection  and 
contagion  are  now  known  to  mean  pnctically 
the  same  thing.  The  answer  to  the  question  of 
what  exactly  they  do  mean,  opens  op  one  of  the 
most  interesting  and  most  recent  chapters  of 
medical  science,  a  general  account  of  which  may 
be  given. 

About  the  middle  of  the  seventeenth  century 
cne  Anton  Leeuwenhoeck  lived  in  the  town  of 
Delft,  in  Holland,  as  the  steward  of  a  judge 
there.  He  was  accustomed  to  employ  bis  leisure 
in  making  little  lenses  wherewith  he  magnified 
and  examined  the  struotore  of  such  things  as 
butterflies’  and  gnats’  wings.  He  had  great 
skill  of  hand,  and  made  several  hundred 
lenses,  each  one  to  suit  some  particular  object 
he  wished  to  examine.  With  such  a  simple 
instrument,  in  April,  1675,  did  Leeuwenhoeck 
reveal  a  new  and  hitherto  unsuspected  world  of 
living  things.  He  placed  under  one  of  bis  simple 
microscopes  a  glass  of  rain-water,  and  perceived 
a  multitude  of  variously-shaped  bodies  darting 
to  and  fro.  Further  experiments  showed  their 
presence  in  various  organic  (that  is  animal  and 
vegetable)  infusions.  Hence  these  animalculse, 
as  their  discoverer  supposed  them  to  be,  have 
been  termed  InfUsorla.  But  whence  came 
they?  Was  it  true,  as  the  philoaopbera  of 
antiquity  believed,  that  organic  substances,  de¬ 
caying  animal  and  vegetable  matter,  with 
sufficient  air  and  moisture,  could,  under  the 
influence  of  heat,  beget  anew  living  things? 
Could  “  the  sun  breed  maggots  in  a  dead  dog, 
being  a  god  kissing  carrion  7” 

Now  it  so  happens  that,  thirty-seven  years 
before  Leeuwenhoeck’s  discovery,  a  similar  ques¬ 
tion  had  been  distrustfnlly  put  by  a  physician 
Florence,  Francois  Bedi,  and  had  been  tri¬ 
umphantly  answered  in  the  negative.  Bedi  was 
not  satisfied  that  the  sun  could  “  breed  maggots 
in  a  dead  dog”  or  in  any  other  kind  of  dead 
meat,  and  be  pot  the  question  to  the  test  of  an 
experiment  as  simple  as  it  was  conclusive.  In 
hot  weather  be  placed  some  fresh  meat  in  a  jar 
wboee  mouth  be  then  covered  with  gauze,  and 
in  another  but  uncovered  jar  he  placed  a  similar 
piece  of  meat;  and  be  observed  that  while  the 
exposed  meat  speedily  swarmed  with  maggots, 
thact  under  cover,  though  it  became  stinking, 
remained  free  of  maggots.  The  maggots  were 
not,  therefore,  the  {wodocts  of  putrefaction,  but 


their  true  cause  was  speedily  apparent  For  he 
noticed  that  multitudes  of  flies  buzzed  about 
the  gauze,  on  which  maggots  were  bred  from 
eggs  deposited  there  by  the  flies.  The  maggots 
were  then  not  the  products  of  dead  organic 
matter,  subject  to  heat,  air,  and  moisture,  but 
the  direct  offspring  of  living  things.  Could 
this  explanation  be  applied  to  the  infusoria  of 
Leeuwenhoeck?  and  were  they  also  batched 
from  ^gs,  or  in  some  way  the  offspring  of  pre¬ 
ceding  infusoria  like  unto  them?  This  was  a 
much  more  difficult  question,  and  not,  at  first 
sight,  capable  of  a  test  so  simple  us  Bedi’a  More¬ 
over,  other  observers  flocked  to  the  new  field  ot 
investigation  opened  up  by  the  microscope;  the 
simple  microscope  was  improved  on;  and,  as 
the  instrument  became  more  and  more  power¬ 
ful,  smaller  and  still  smaller  living  things  came 
into  view,  till  some  were  clearly  revealed  that 
would  appear  as  mere  points  under  Leeuwen¬ 
hoeck’s  simple  lens ;  while  the  modem  compound 
microscope  now  discovers  others  as  invisible  to 
the  simple  lens  as  the  infusoria  are  to  the  naked 
eye.  The  problem  to  be  answered  does  not  altar 
with  the  diminution  in  size;  the  same  question 
is  raised.  Whence  come  they?  In  every  organic 
infusion  left  standing  for  a  day  or  two,  more  or 
less  as  the  weather  is  cold  or  warm,  in  every 
(Hganio  infusion  they  swarm  in  myriada  Are 
they  begotten  by  the  mere  breaking  down,  the 
decomposition,  the  putrefaction,  the  death  and 
decay  of  the  oiganic  substance,  or  are  they  de¬ 
veloped  from  eggs  or  in  some  other  way  the 
direct  offspring  of  ancestors  like  themselves? 
Another  very  simple  experiment  seemed  to 
settle  the  question,  an  experiment  devised  in 
1748  by  an  English  Catholic  priest  named 
Needham,  in  association  with  the  French  natura¬ 
list  Buffon,  but  only  perfectly  carried  out  seveir- 
teen  years  later  by  an  Italian  philosopher,  the 
Abbe  SpallanzanL  Its  purpose  was  the  same 
as  Bedi’s,  to  keep  an  organic  substance  so  that 
nothing  could  alight  on  it  from  without,  in 
order  to  find  whether,  under  these  conditions, 
living  things  could  develop  within  it  So  mi¬ 
nute  are  the  organisms,  however,  that  multi¬ 
tudes  might  be  deposited  unseen  from  the  air 
during  even  a  moment’s  exposure.  With  great 
ingenuity  were  the  altered  circumstances  met 
It  was  argued  that  heat  would  destroy  the 
organisms,  as  it  destroyed  other  living  things. 
So  an  organic  infusion  was  placed  in  a  flask  and 
boiled,  and  after  it  had  been  boiled  for  some  time 
tlte  neck  of  the  flask  was  sealed  by  melting  it 
in  a  flame,  so  that  any  living  thing  in  the  flask 
must  have  been  killed  and  no  fresh  supply 
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could  eater.  When  this  had  beeu  properly  done 
no  animalcules  ever  appeared  in  the  flask.  The 
experiment  is  open  to  criticism.  When  one 
boils  the  infusion,  the  steam  with  which  the  flask 
is  filled  drives  out  the  air,  and  by  sealing  the 
neck  none  can  enter.  It  may  be  that  living 
things  can  be  spontaneously  developed  from 
organic  infusions,  but  only  in  the  presence  of 
air,  and  the  experiment  has  excluded  air.  In 
more  ways  than  one  was  this  criticism  answered. 
In  1854  two  German  observers,  Scbroeder  and 
Duscb,  boiled  organic  infusions  in  flasks,  but 
instead  of  sealing  the  neck  of  the  flask  they 
simply  plugged  it,  when  the  steam  was  issuing 
from  it,  with  a  firm  plug  of  cotton  wool.  As 
the  infusion  cooled,  air  entered  the  flask,  but 
was  filtered  on  its  way  by  passing  through  the 
wool  These  infusions  developed  no  living 
things.  Than  this  even  a  more  remarkable  de¬ 
monstration  was  given  by  the  great  French 
chemist,  Pasteur,  in  1862.  He  used  a  flask 
having  a  very  long  neck  with  a  very  fine  bore. 
When  the  infusion  was  boiling  be  bent  the 
neck  downwards  by  the  aid  of  beat.  Air  could 
freely  enter,  but  it  must  pass  upwards,  not 
downwards.  Any  solid  particles  present  in  the 
air  could  not  ascend  with  it,  and  so  the  air 
when  it  reached  the  infusion  was  free  of  them. 
In  these  flasks  also  no  auiroalculte  were  de¬ 
veloped.  But  a  second  ground  of  criticism  re¬ 
mains.  It  might  be  said,  it  is  possible  that  an 
organic  infusion  which,  before  being  boiled, 
might  have  been  capable  of  spontaneously  giving 
rise  to  living  things,  has  beeu  rendered  incapable 
of  doing  so  by  the  boiling,  not  because  the  heat 
has  destroyed  any  eggs,  seed,  or  other  living 
thing  from  which  a  progeny  could  have  been 
developed,  but  because  the  heat  has  somehow 
altered  its  constitution,  just  as  heat  will  take 
the  temper  out  of  a  spring.  This  too  is  easily 
answered.  Break  off  the  sealed  end  of  the  flask 
and  leave  the  flask  open  but  undisturbed,  or 
remove  the  cotton-wool  plug;  in  a  few  days  the 
flasks,  which  for  months,  or  for  years  may  be, 
have  remained  free  from  putrefaction,  swarm 
with  life.  Or  as  Pasteur  did,  drop  a  small 
fragment  of  the  wool  plug  through  which  the  air 
has  beeu  filtered  into  the  infusion,  within  hours 
it  is  alive.  Without  doubt,  then,  the  micro¬ 
scopic  life  that  decaying  animal  substances  con¬ 
tain  in  exuberant  prodigality  is  not  the  outcome 
of  some  rearrangement  of  the  particles  of  the 
dead  matter,  but  is  the  product  of  previous  life. 
But  these  and  similar  experiments  reveal  an¬ 
other  fact— organic  substances  or  fluids  treated 
as  in  these  experiments  not  only  remain  free 


from  animalcule  but  exhibit  no  sign  of  decay, 
no  evidence  of  decomposition,  no  symptom  of 
putrefaction.  But  let  fall  into  the  fluid  from 
the  point  of  a  needle,  or  insert  into  the  organic 
substance,  a  tiny  speck  of  matter  in  which  a 
microscope  has  exhibited  animalcule,  at  that 
point  putrefaction  begins,  from  that  spot  it 
spreads,  decomposition  wherever  the  organisms 
have  contrived  to  push  their  way,  no  taint  what¬ 
ever  in  the  spot  to  which  they  have  as  yet  been 
unable  to  advance,  but  speedily  pervading  and 
permeating  the  entire  fluid  or  solid  till  it  is  one 
mass  of  corruption.  Thus,  just  as  Bedi  showed, 
that  by  excluding  the  blow-flies  dead  meat 
ceased  to  breed  maggots,  even  so  later  experi¬ 
menters  have  shown  that  by  excluding  the  air, 
or  rather  by  purifying  it  from  the  eggs  or  seeds, 
or  whatever  they  be  which  throng  in  it,  and 
which  it  sows  on  all  it  comes  into  contact  with, 
by  excluding  or  purifying  the  air  the  dead 
meat  will  likewise  cease  to  stink. 

This  gives  a  very  brief  historical  summary 
of  the  various  stages  in  the  discovery  of  new 
realms  of  life,  whose  inhabitants,  though  them¬ 
selves  invisible  to  our  eyes,  yet  obtrude  them¬ 
selves  by  their  ravages  before  our  senses  in 
various  offensive  waya 

They  and  their  ways  must  now  be  described 
in  some  more  detail,  since  their  significance  in 
men’s  lives  is  even  more  wide  and  appalling 
than  experiments  up  to  a  comparatively  recent 
date  seemed  to  indicate. 

The  name  infusoria  was  applied  to  the  oigan- 
isms  discovered  by  Leeuwenhoeck,  but  the  much 
more  minute  living  things  rendered  visible  by 
more  powerful  lenses  were  up  to  a  late  period 
all  classified  under  tlie  term  Bacteria,  which 
is  a  Greek  word  (baiterion)  meaning  a  little 
staff. 

Their  excessive  smallness  is  beyond  one’s 
power  to  imagine.  Under  the  highest  power 
of  improved  microscopes,  which  magnify  about 
4000  times,  they  appear  like  the  periods  and 
commas  of  ordinary  tjrpe.  If  a  man  could  be 
magnified  by  the  same  amount  he  would  appear 
as  huge  as  Mont  Blanc  or  Chimborasso.  In 
comparison  to  the  size  of  an  ordinary  man  a 
bacterion  is  as  a  grain  of  sand  to  Mont  Blanc. 

Workers  with  the  microscope  were  not  long 
in  discovering  that  even  among  these  smallest 
forms  of  life  there  was  as  great  variety  as 
among  higher  and  larger  forms.  Indeed  differ¬ 
ences  which  they  manifested  were  too  great  to 
permit  them  to  be  placed  all  together  as  mem¬ 
bers  of  the  same  class  or  order.  Various  classi¬ 
fications  have  been  proposed  for  them,  which  it 
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is  annecenary  to  state  here.  It  is  desirable, 
however,  to  note  and  remember  several  of  the 
chief  types.  The  differences  which  exist  be¬ 
tween  them  are  largely  in  size  and  form,  to 


A.  Mictooeoew:  1,  iIbcIt:  *,  la  gnrapii  A  in  ehalu ;  4,  in  maa. 
9>  >  maa  ot  Baetaiia  (ZoocUna  maa).  0.  Bactaria:  1,  ainvl;,  cm- 
artcUd  la  tha  alddla,  at  abgni  to  diridt  into  two;  *,  thovt.  In  a 
aneh  man  lil(U7  magniSad  Tiew,  tha  war  in  which  ana  haetarina 
dMda  Into  two,  aach  half  paainc  off  at  an  ladapandant  form.  It 
alto  ibowt  tha  Sagalla,  or  laah-Uka  tallt,  of  tha  haataiia.  D.  1  and  i, 
VibrioBa;  t.  Spirilla.  All  an  my  highlj  maoHUd  (After  KMn 
and  DalUntar.) 

some  extent  in  mode  of  multiplication.  In  one 
thing  they  all  agree.  They  all  consist  of  a  kind 
of  protoplasm,  a  jelly-like  substance  resembling 
white  of  egg,  which  is  clear  and  transparent, 
without  any  indication  whatever  of  separation 
into  organs,  but  exhibits  sometimes  minute 
bright  particles  of  oil.  The  protoplasm  is  in¬ 
closed  by  a  membrane  formed  of  cellulose, 
capable  of  resisting  the  action  of  acids  and 
alkalies. 

Ail  the  various  kinds  are  grouped  together 
as  micro-organisms  (Greek,  mikro$,  small), 
mycrozymes  {miirot,  and  tumi,  yeast),  or 
microphytes  {mitroi,  and  pkuton,  a  plant). 
Bacteria  is  also  a  general  name  for  the  group, 
but  the  term  is  now  also  applied  to  the  par¬ 
ticular  kind,  for  which  it  is  better  to  reserve  it 

The  Micrococcus  and  kokko$,  a 

berry)  is  one  form.  It  is  round,  and  sometimes 
no  larger  than  the  32,000th  of  an  inch.  It 
grows  after  a  fashion  common  to  the  other 
forms.  The  body  becomes  narrowed  in  the 
middle,  as  if  by  a  band  tied  round  it.  The 
constriction  increases  until  the  single  round 
body  is  almost  divided  into  two.  In  a  brief 
time  the  connecting  thread  is  severed  and  the 
organism  is  completely  split  into  two,  each  of 
which  now  has  an  independent  existence.  In  a 
short  time  each  one  of  the  two  divides,  so  that 
from  the. original  on«  there  are  now  produced 


four.  This  process  of  multiplication  is  called 
fission.  In  Fig.  178,  A.  are  shown  micrococci, 
some  of  them  singly,  others  in  groups,  some,  in 
chains,  and  one  large  mass.  The  various  kinds 
of  grouping  are  due  to  their  rapid  multiplication 
in  the  manner  described.  The  laige  mass  is  held 
together  by  a  line  transparent  material  in  which 
the  organisms  are  imbedded. 

The  Bacterium  is  another  kind  of  micro¬ 
organism.  It  is  rod-shaped,  about  of 

an  inch  long,  and  a  third  less  in  breadth,  and  it 
has  rounded  ends.  It  multiplies  like  the  micro¬ 
coccus  by  dividing.  The  process  is  shown  in 
Fig.  178,  C.  At  1  is  seen  a  number  of  bacteria 
shaped  like  the  figure  8  by  the  dividing  process. 
At  2  is  shown  the  process  much  more  highly 
magnified.  This  part  of  the  figure  shows  also 
that  the  bacterium  possesses  a  thread-like  tail  at 
each  end.  By  lashing  movements  of  the  threads 
the  organism  can  move  about  in  fluida  When 
the  division  of  one  into  two  is  almost  complete, 
only  a  long  thread  connects  the  two  halves. 
This  finally  breaks  in  the  middle,  and  each  half 
moves  away  as  an  independent  being,  as  shown 
in  the  figure.  Besides  growing  in  numbers  in 
this  way,  Dallinger  has  shown  they  may  mul¬ 
tiply  in  another  fashion.  He  has  watched  two 
bacteria  meet  and  become  fused  together  into 
one  mass,  losing  their  tails  and  becoming  mo¬ 
tionless.  After  a  time  the  mass  looks  very 
granular.  Finally  it  bursts,  and  there  pours 
out  a  cloud  of  exceedingly  fine  particles.  After 
watching  the  cloud  of  particles  for  some  time 
Dallinger  saw  fully  formed  bacteria  issuing 
from  it.  In  fact  the  particles  were  spores  or 
seeds,  which,  in  a  sufficient  time,  with  the  aid 
of  heat,  moisture,  and  nourishment,  developed 
into  the  adult  forms.  This  is  multiplication 
by  spore  formation.  In  two  ways,  therefore, 
bacteria  multiply. 

The  Bacillus  is  a  third  form  of  micro-organ¬ 
ism.  It  also  is  rod-shaped  (Latin,  bacUlum,  a 


rig.  17*.— Th*  BadUo*  of  ordinarr  pvticfaetloa. 


A.  1.  dogla  bacilli;  >.  bacilli  fomlng  thnadi  and  deralopia* 
apona.  Tha  bright  oral  bodriD  tha  eantio  of  aadibaoIUuaia  a  apora 
B.  1.  ordInaiT  farm  without  ipotaa;  l,«ithaporM;  t,fi«*apoT*a;  i.a 
maaa  of  apona  (Aflar  XIaiii.) 

little  rod).  It  is  larger  than  the  bacterium. 
Bacilli  are  particularly  apt  to  form  long  chains 
or  threads,  being  strung  on  end  to  end  as  they 
increase  in  numbers.  They  increase  both  by 
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diviaioa  and  bj  ^xire  formation,  like  the  bao- 
teria.  Fig.  179,  A.  l,8how8  three  bamllL  At  2 
is  seen  a  chain.  In  the  body  of  each  baeillua  ia 
seen  a  bright  oval  dot  This  represents  a  seed 
or  qxu'e.  It  increases  in  size  at  the  expense  of 
the  jelly-like  material  forming  the  substance  of 
the  organism,  till  it  bulges  out  the  inclosing 
membrane.  At  last  the  membrane  bursts,  and 
the  spore  is  discharged.  If  it  is  surrounded 
by  nourishing  material  it  will  develop  into  the 
full-grown  bacillus.  If  not  so  favourably  placed 
it  may  still  retain  its  vitality.  In  fact  spores 
may  be  exposed  to  all  kinds  of  unfavourable 
conditions— to  cold  or  to  heat;  they  may  become 
dry  and  be  dispersed  as  dust  But  let  this  ap¬ 
parently  lifeless  dust  be  brought  into  favourable 
conditions  of  moisture  and  warmth,  with  nour¬ 
ishment  at  hand,  and  forthwith  the  spores  wUl 
grow,  and  adult  forms  will  be  produced  from 
them  in  abundance.  Fig.  179,  B.  shows  bacilli 
with  spores,  and  a  mass  of  spores. 

The  Vibrio  (Fig.  178,  D.  1  and  2)  is  a  rod- 
shaped,  and  wavy  or  jointed  organism.  It 
moves  about  by  rapid  wave-like  motious. 

The  Spirillum  is  the  last  form  that  need  be 
mentioned  here.  It  is  represented  in  Fig.  178, 
D.  3. 

All  of  these,  we  have  seen,  multiply  by  one 
of  two  ways,  either  by  division  or  by  the  forma¬ 
tion  of  spores,  but  the  rapidity  of  their  increase 
is  beyond  conception.  In  one  brief  hour,  under 
favourable  conditions,  one  may  perceive  the 
whole  progress  of  their  life  history.  Here  is  a 
comparatively  simple  calculation,  but  one  whose 
results  are  so  enormous  that  the  authority  of 
one  of  the  meet  distinguished  of  investigators 
is  given  for  its  accuracy,  that  of  Prof.  Ferdinand 
Cohn  of  Breslau.  Given  that  one  bacterium  will 
divide  into  two  in  one  hour,  then  each  of  these 
two  in  another  hour  will  divide,  making  4, 
after  three  hours  there  are  8,  and  so  on.  At 
the  end  of  24  hours  from  one  bacterium  there 
are  developed  16^  millions  (16,777,216).  After 
48  hours  the  number  amounts  to  281^  billions, 
and  after  3  days  to  47  trillions.  Into  a  flask 
containing  a  clear,  transparent,  organic  fluid, 
and  under  favourable  conditions,  sow  a  drop  of 
water  containing  but  one  bacterium,  and  such 
as  this  is  the  result  Nevertheless  the  multi¬ 
plication  is  not  indefinite;  it  is  indeed  strictly 
limited.  It  is  from  the  contents  of  the  organic 
solution  that  the  bacteria  obtain  the  nourish¬ 
ment  for  their  life  and  growth.  As  soon  as 
they  have  exhausted  the  nutriment  they  can 
no  longer  multiply,  and  will  speedily  cease  to 
exist. 


Anoompanying  their  multiplication  changes 
take  place  in  the  clear  fluid  which  are  quite 
visible  to  the  naked  eye.  It  becomes  muddy, 
turbid,  and  loses  its  transparency.  When  the 
bacteria  have  exhausted  the  nourishing  material, 
they  fall  to  the  bottom  as  a  deposit,  and  the 
fluid  may  become  again  quite  dear,  but  altered 
in  coustitution,  because  its  complex  constituents 
have  been  rent  asunder  to  supply  food  to  the 
organisma 

Now  two  questions  arise — questions  which 
have  been  already  alluded  to  in  the  historical 
sketch  given  on  pp.  385,  386,  and  the  answers 
to  which  have  been  also  indicated,  but  ques¬ 
tions  which  must  be  again  referred  to.  They 
are  these:  What  is  the  origin  of  these  bacterial 
and  what  is  their  relation  to  putrefaction,  from 
which  they  are  never  absent?  To  each  question 
there  are  two  answers;  to  the  first,  as  to  the 
origin,  the  old  answer  is  expressed  by  the 
phrase,  “spontaneous  generation;”  that  is  to 
say,  organic  substances  may  give  birth  to  them 
under  certain  conditions  of  heat  and  mois¬ 
ture  ;  the  modem  answer  is.  They  have  always 
parents  like  to  them.  To  the  second  question, 
their  relation  to  putrefaction,  one  answer  is. 
They  merely  accompany  it ;  the  other  is,  They 
cause  it,  and  without  them  it  cannot  be.  Now, 
in  spite  of  experiments  like  those  of  Schroeder 
and  Dusch,  men  of  high  scientific  attainments 
hdd  and  yet  hold  the  view  of  spontaneous  gene¬ 
ration.  It  does  seem  absurd  to  believe  that 
one  cannot  expose  anything  to  the  atmosphere 
for  a  single  instant  without  there  being  de¬ 
posited  on  it  invisible  particles  of  dust,  includ¬ 
ing  seeds,  spores,  or  germs  of  bacteria  or  bac¬ 
teria  themselves,  which  await  only  a  favourable 
opportunity  to  develop  and  attack,  if  it  is  liable 
to  attack,  the  substance  to  which  they  have  ad¬ 
hered.  But  this  apparent  absurdity,  by  a  series 
of  beautiful  experiments,  was  shown  by  Prof. 
Tyndall  to  be  a  fact.  Everyone  knows  that  if 
a  room  be  darkened  by  cloeuig  the  sh\itteia,  and 
if  a  beam  of  sunlight  be  allowed  to  enter  by  a 
chink  or  crack  in  the  sliutter,  its  track  will  be 
revealed  by  myriads  of  dancing  motes  that  catch 
the  light  and  disperse  it  The  track  of  a  beam 
of  the  lime  or  electric  light  will  be  shown  in  the 
same  way.  But  for  these  dancing  particles  of 
dust  the  light  would  only  light  up  the  object 
on  a'hich  it  fell,  its  pathway  would  be  invisible. 
Tyndall  constructed  a  chamber  whose  top,  floor, 
back,  and  sides  were  of  wood,  and  whose  front 
was  of  glass.  In  the  floor  were  openings  through 
which  test-tubes  were  passed,  their  mouths  open¬ 
ing  into  the  chamber.  A  strong  beam  of  light 
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WM  thrown  into  tht  chnmber,  it*  p&th  being 
dearly  visible  owing  to  the  dancing  partioleo. 
The  chamber  was  then  allowed  to  stand  undis¬ 
turbed  ;  and  three  days  later,  when  a  beam  of 
light  was  again  thrown  into  it,,  iu  palJueag  wot 
mviaibU.  This  showed  that  the  sir  was  per¬ 
fectly  free  from  sospended  particles,  which  had 
all  attached  themselves  to  the  aides  or  fallen  to 
the  bottom  of  the  chamber.  Into  the  teat-tnbes 
an  organic  fluid,  capable,  therefore,  of  dsoompo- 
aitioD,  was  carefully  poared  tipough  an  <q)eBing 
in  the  roof.  The  projecting  cede  of  the  tubes 
were  allowed  to  dip  mto  a  bath  of  brine,  which 
was  boiled  for  5  minntea  The  bath  was  thoi 
removed  and  the  chamber  allowed  to  remain. 
For  months  it  stood,  the  fluid  showing  no  signs 
whatever  of  putrefactive  change,  while  the  fluid 
in  nmilar  tubes,  subject  to  the  same  treatment, 
but  standing  in  the  open  air  of  the  laboratory, 
rapidly  decomposed.  But  a.  few  days  after  the 
chamber  had  been  disturbed^  so  as  to  raise 
the  dust,  the  fluid  in  every  tube  gave  way  and 
waa  found  to  swarm  with  bacteria.  Experi¬ 
ments  with  sU  sorts  of  infusions  gave  precisely 
similar  reoolta.  Morcovet,  Tyndall  ehowed  that 
air  stiained  throu{^  cotton  wool  or  heated  by 
passing  tiirough  a  redphot  tnbe  no  longer  re¬ 
vealed  the  pathway  cd  a  beam  of  li^t — ^was  de¬ 
prived,  that  ia,  of  solid  particles^  thus  explain¬ 
ing  fully  how  air  admitted  to  flaaka  plugged 
with  wool  did  not  prodnea  decay  in  any  oiganie 
material  in  the  flasks.  In  truth  these  and  mul¬ 
titudes  of  other  experiments  show  convincingly 
that  the  air  is  everywhere  laden  with  solid 
partielee,  including  germs  which,  sown  me  suit¬ 
able  soil,  rapidly  multiply,  their  nraltiplicaticm 
being  accompanied  by  all  the  stages  of  putre- 
fsetiou.  They  exist  everywhere,  bnt  more 
thickly  spread  in  towns  than  isi  the  couatry, 
becoming  fewer  as  one  recedes  from  human 
habitations,  but  they  are  present,  nevertheless 
in  the  atmosphere  far  removed  from  human 
dwellings,  on  the  heights  of  the  Alpe  as  in  the 
meet  densely-peopled  valleys. 

It  is  by  the  French  chemist,  Pasteur,  baw>- 
ever,  that  the  most  oomplete  and  brilliant  series 
of  experiments  was  performed  that  disposed  of 
the  theory  of  spontaneous  generation. 

He  waa  led  to  these  experiments  by  studying 
the  action  of  yeast.  Leeuwenhoeck  had  noticed 
little  round  bodies  in  beer,  and  in  1837  Cagniard 
Latour  bad  obaerved  that  the  fermentation  of 
beer  waa  accompanied  by  the  growth  of  these 
Uttle  bodies.  They  are  called  torolc,  and  are 
not  bacteria.  They  are  round  or  oval,  and 
multiply  by  badding..  But  Pasteur  psoved  that 


the  frarmentation  was  the  expression  of  the 
active  life  of  this  small  cell ;  that,  to  obtain  cer¬ 
tain  materials  requisite  for  its  uouruhment,  it 
attacked  the  sugar  present  in  the  fluid,  and  as 
a  result  of  splitting  it  up  produced  carbonic 
add  and  aloohoL  From  the  fermeutation  of 
beer  he  passed  to  the  butyric  and  lactic  fermen¬ 
tations — actions  whose  results  anyone  may  eee 
by  watching  the  process  of  the  souring  of  milk. 
He  demonstrated  that  in  each  case  the  fermen¬ 
tation  was  the  work  of  an  organism  introduced 
firom  without.  The  production  of  vinegar  he 
showed  to  be  also  the  work  of  a  baetBrimu. 
Introduce  yeast  into  beer-wort,  it  grows  and 
flourishes,  and  alcohol  and  carbonic  add  gas 
axe  fonued.  Bnt  the  yeast  soon  exhausts  the 
material  on  which  it  grows,  and  immediately  its 
own  activity  ceases.  But  it  has  not  exhausted 
the  oqMkcitj  of  the  liquor  to  nourish  various 
other  kinds  of  living  things.  This  is  the  golden 
opportunity  of  bacteria,  which  may  then  become 
active,  and  by  the  ferment! ve  process  they  in 
turn  set  up  beer  becomes  sour.  Beer,  vinegar, 
and  wine  in  tom  received  Pasteur’s  attention, 
and  in  each  case  he  separated  the  living  ageut, 
different  in  each,  whose  growth  was  the  direct 
emus  ol  the  dnnge.  Let  bacteria  foreign  to 
the  fermentation  proper  in  each  case  be  in- 
trodnoed,  amd  beer  beeomee  bout,  vinegar  be- 
comea  flat  and  tasteleas,  wine  is  converted  into 
vinegar:  These  questions  were  inextricably  in- 
terwoveu  with  the  wider  one  of  spontaneous 
generation.  This  Pasteur  also  sttacked  by 
means  of  such  experiments  as  hsnre  been  indi¬ 
cated,  though  not  in  their  historical  order,  and 
whiefa  Tyndall’s  experiments,  peiformed  later, 
amply  verified,  so  ^t  Pasteur  waa  able  to  de- 
dare:  **  There  is  not  one  drcumstaiice  known 
at  the  present  day  which  justifies  the  assertion 
tiiat  microscopic  oiganisms  oorae  into  the  world 
without  germs  or  without  parents  like  them¬ 
selves.  Those  who  maintain  the  contrary  have 
been  the  dupes  of  illusions  and  of  Ul-conducted 
experimuits,  tainted  with  errors  whidi  they 
knew  not  how  either  to  perceive  or  to  avoid. 
Spontaneous  genenition  is  a  chimera.” 

But  many  observers  have  taken  organic  hifu- 
siona — an  infusion  of  bay,  for  example— have 
boiled  them  in  flasks,  duly  sealed  the  necks, 
and  have  laid  them  aside,  and  yet  after  a  suf¬ 
ficient  time  bacteria  have  been  found  in  them 
multiplying.  Such  results  have  been  obtained 
by  the  most  experienced  observers,  when  no 
doubt  existed  as  to  the  experiments  being  well 
conducted.  The  explanation  in  due  time  was 
forthooming.  The  fully-developed  bacteria  are 
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destroyed  by  a  temperature  much  below  that  of  | 
warm  water,  not  so  their  spores.  These  seeds,  | 
or  eggs  as  one  may  call  them,  resist  the  tern-  | 
perature  of  boiling  water,  prolonged  even  for 
several  minutes,  and  in  some  cases  even  for 
hours,  so  that,  when  set  aside,  by  and  by  the 
boiled  infusion  will  give  way  owing  to  the 
growth  of  the  eggs  to  the  fully  active  bacteria. 
Indeed  they  are  unusually  resistant,  defying 
the  action  not  of  heat  only,  but  also  of  extreme 
cold.  One  may  freeze  the  solution  containing 
the  bacteria,  one  may  keep  them  for  hours  at 
a  temperature  many  degrees  below  zero,  the 
bacteria  themselves  die,  but  their  spores  are 
only  dormant,  and  will  awake  up  to  life  soon 
after  the  usual  temperature  is  restored.  Drying 
they  successfully  encounter  as  well  as  the  action 
of  many  chemical  agents. 

Thus  one  objection  after  another  has  been 
set  aside,  till  it  becomes  conclusively  evident 
that  there  is  present  in  the  atmosphere  a  vast 
number  of  germs  of  various  kinds,  each  kind 
capable  of  setting  up  a  fermentation  peculiar  to 
itself,  that  putrefaction  is  only  one  kind  of 
fermentation,  the  expression  of  the  life  and 
growth  of  a  particular  germ  whose  activity 
liberates  from  the  organic  substances  on  which 
it  lives  sulphurous  and  other  badly-smelling 
gases,  and  that,  if  by  any  means  the  oi^nic 
substance  is  kept  free  of  the  living  things,  it 
will  not  putrefy,  will  not  break  down,  but  will 
remain  in  its  organized  though  lifeless  condition. 

From  this  point  of  view  the  germs  of  putre¬ 
faction  cease  to  be  mere  interlopers,  parasites, 
breeders  of  corruption.  They  come  to  occupy 
a  recognized  and  legitimate  place  in  the  consti¬ 
tution  of  nature.  Nay,  not  only  do  they  fill  a 
recognized  place,  but  they  discharge  a  necessary 
function,  they  play  indeed  a  beneficent  part 
in  the  drama  of  life.  The  world  of  lifeless 
matter  consists — let  it  be  put  roughly  and 
broadly — of  a  number  of  elements,  carbon, 
oxygen,  hydrogen,  nitrogen,  sodium,  potassium, 
phosphorus,  sulphur,  &c.,  associated  together  in 
various  ways,  oxygen  and  hydrogen  as  water, 
oxygen  and  nitrogen  as  atmospheric  air,  potas¬ 
sium,  sodium,  phosphorus,  in  various  combina¬ 
tions  as  salts  of  various  kinds.  Now  these  sub¬ 
stances  are  just  such  as  plants,  the  lower  ani¬ 
mals,  and  man  require  for  their  nourishment. 
But  neither  the  lower  animals  nor  man  tan 
take  these  inorganic  substances  and  convert 
them  into  the  living  matter  of  their  bodies. 
A  diet  of  phosphate  of  lime,  chloride  of  sodium, 
and  potassium,  charcoal,  and  so  on,  with  a 
liberal  allowance  of  air  and  water,  though  con¬ 


taining  the  same  elementary  substances  as  are 
found  built  up  into  muscle,  nerve,  and  bone 
in  a  human  body,  is  but  as  Uie  sand  of  the  desert 
to  a  hungry  man.  Six  feet  of  earth  may  be  a 
liberal  allowance  for  bis  grave,  but  not  for  his 
repast  Not  so  with  the  plant  From  the  earth 
in  which  it  is  rooted,  from  the  air  to  which  it 
stretches  its  arms,  it  draws  just  the  same  ele¬ 
ments  as  have  been  named,  and  builds  them  up 
into  much  more  complex  forms,  into  highly- 
organized  substaQces.  On  these  complex  com¬ 
binations  of  the  same  original  elements  animals 
and  man  can  live.  The  ox  crops  the  herbage 
and  builds  up  in  its  own  body  into  still  higher 
forms  the  organic  substances  the  plant  yields  to 
it;  and  man  in  turn  derives  nourishment  from 
the  substances  the  plant  and  the  lower  animal 
prepare  for  him,  composed  though  they  be  of 
the  same  materials  which,  aa  beggarly  ele¬ 
ments,  are  practically  valueless  for  him.  And 
now  what  would  happen,  suppose  there  was 
ever  a  building  up  and  never  a  breaking  down  7 
The  plant,  which  is  the  first  workman  in  nature’s 
great  manufactory,  which  performs  the  first 
stage  in  the  process  of  converting  the  raw  ma¬ 
terial  into  the  finished  article,  the  plant  cannot 
live  on  boiled  mutton,  nor  yet  can  it  feed  on 
the  bodies  of  its  dead  companiona  It  is  the 
elements  it  seeka  But  if  it  is  perpetually  build¬ 
ing  up  the  elements  into  organic  substances  its 
own  supply  of  nourishment  will  some  day  be 
exhausted,  it  will  cease  to  liva  If  balance 
is  to  be  maintained,  the  process  by  which  orga¬ 
nized  bodies  are  broken  down  into  elements 
must  keep  pace  with  the  process  by  which  ele¬ 
ments  are  built  up  into  organized  bodies.  Death 
is  necessary  to  life.  This  breaking-down  process 
the  lower  animals  and  men  to  some  extent  ac¬ 
complish.  A  man  eats  bread  and  meat,  he  takes 
into  his  body  complex  substances,  be  transforms 
them  into  material  for  bis  use;  they  abide  in 
his  body  for  a  longer  or  shorter  time,  give  him 
the  means  of  obtaining  heat  and  energy,  and 
are  then  cast  out,  as  carbonic  acid  gas,  water, 
urea,  and  salts — practically  restored,  that  is  to 
say,  to  their  elementary  form,  broken  down 
from  their  complex  state.  But  animals  and 
men  die.  Their  bodies  are  masses  of  complex, 
organic  substances,  in  that  form  useless  for  any 
practical  part  in  the  cycle  of  life.  But  now  to 
sweep  away  this  useless  mass  an  invisible  host 
of  busy  workers  descends  from  the  air,  who  take 
possession  of  the  body,  send  detachments  far 
and  wide  into  its  inmost  recesses,  and  rest  not 
day  nor  night  till  they  have  rent  asunder  from 
one  another  the  wondroualy  piled  molecules  of 
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albumen,  of  fat,  of  nerve,  of  blood,  till  they 
have  broken  down  the  walla  and  tom  from  one 
another  the  stones  of  the  tabernacle  of  flesh — 
till  they  have  restored  again  to  earth  and  air 
that  which  years  before  the  plant  took  from 
them.  No  putrefaction  without  organisms;  and 
thus  life  presides  over  the  work  of  death. 

Now,  these  facts  that  have  been  stated  supply 
the  foundation  of  the  modem  view  of  infection 
and  contagion.  The  resemblance  between  fer¬ 
mentations  and  putrefactions  and  various  dis¬ 
eases,  specially  those  of  an  infectious  or  con¬ 
tagious  sort,  had  long  ago  been  remarked ;  and 
if  the  one  set  of  occurrences  was  the  work  of 
organisms  or  germs,  why  not  the  other!  Why 
not!  In  1850  a  French  doctor,  Davaine,  on 
examining  with  the  microscope  a  drop  of  blood 
from  a  patient  who  had  died  of  splenic  fever, 
observed  little  thread-like  bodies  about  twice 
the  length  of  a  blood  corpuscle.  He  paid  little 
heed  to  his  discovery.  But  in  1863,  excited  by 
the  proof  Pasteur  had  meanwhile  offered  of 
organisms  of  a  similar  nature  being  the  cause 
of  various  fermentations,  he  made  new  obser¬ 
vations,  and  found  the  same  thread-like  body 
constantly  present  in  the  blood  of  sheep  and 
rabbits  dead  of  the  disease.  These  are  the  first 
definite  observations  that  link  contagious  dis¬ 
eases  to  the  life  and  growth  of  germa 

Now  it  so  happens  that  about  the  same  time 
min  was  threatened  to  one  of  the  industries  of 
France,  that  of  silk  culture,  by  the  presence  of 
a  mysterious  disease  among  the  silk-worms  that 
spread  like  a  plague  not  only  in  France,  but  in 
Spain  and  Italy  as  well.  In  1865  the  loss  to 
France  by  its  ravages  amounted  to  over  four 
million  pounds  sterling.  No  measure  that  could 
be  thought  of  seemed  of  the  least  value  to  stay 
its  progress.  In  the  distress  the  government  of 
France  turned  to  Pasteur,  who  had  taught  the 
French  wine-growers  how  to  prevent  disease 
in  their  vines,  and  besought  him  to  render  his 
assistance.  He  visited  the  affected  districts,  and 
was  speedily  able  to  affirm  that  the  disease  was 
due  to  the  presence  in  the  insects  of  minute  cylin¬ 
drical  bodies  about  o^th  of  an  inch  long,  and 
therefore  only  discoverable  by  the  microscope. 
These  microscopic  organisms  had  been  observed 
years  before  by  an  Italian  naturalist,  Filippi; 
but  whether  they  had  any  connection  with  the 
disease  was  not  known.  Pasteur  proved  they 
were  the  cause  of  the  disease,  and  that  it  was 
contagious.  He  showed  that  if  a  silk-worm,  in 
whose  body  the  round  bodies  were  present,  was 
pounded  up  with  water  in  a  mortar,  and  the 
poundings  painted  with  a  brash  on  the  leaves 


on  which  healthy  worms  were  fed,  they  would 
all  without  fail  be  smitten  with  the  plague.  For 
three  years  be  worked  at  silk-worm  disease, 
and  succeeded,  with  grievous  injury  to  bis  own 
health,  in  unearthing  its  precise  nature  and  in 
devising  means  for  its  arrest,  by  the  adoption 
of  which  prosperity  was  restored  to  this  indus¬ 
try.  During  this  time,  and  for  some  years  after, 
a  hot  discussion  had  been  going  on  about  Da- 
vaine's  discovery  of  bacilli  in  splenic  fever.  In 
1876  a  young  physician  living  near  Breslan, 
Dr.  Koch,  published  a  paper  giving  a  full  ac¬ 
count  of  the  life  history  of  the  splenic-fever 
bacillus,  and  a  complete  demonstration  that  its 
introduction  into  the  body  of  animal  or  man 
was  the  only  cause  of  the  disease.  In  the  fol¬ 
lowing  year  (1877)  Pasteur,  driven  into  the 
question  of  contagions  diseases  by  his  experi¬ 
ments  on  beer,  wine,  and  silk-worm  diseases, 
investigated  the  question,  and  confirmed  and 
extended  the  results  of  Koch.  Now  what  of 
splenic  fever!  It  may  attack  the  horse,  the 
cow,  the  sheep,  and  man.  In  some  years  France 
lost  by  it  in  cattle  from  a  half  to  one  million 
pounds  sterling.  It  is  rampant,  not  in  France 
only,  but  in  Spain,  Italy,  Russia,  and  Egypt  It 
has  appeared  in  this  country,  tratuported  from 
Ruttia  by  hair.  It  is  sometimes  called  v>ool~ 
torUri  ditoase,  because  in  this  country  it  has 
been  chiefly  wool-sorters  that  have  been  at¬ 
tacked  by  it  The  evidence  is  conclusive  that 
the  hides  had  been  those  of  animals  dead  of 
splenic  fever.  Some  of  the  blood  of  the  animal 
containing  the  germ  that  is  the  cause  of  the 
disease,  had  soiled  the  skin  and  the  bacillus  had 
produced  spores.  These  seeds  had  clung  to  the 
hairs,  and  in  spite  of  drying  had  retained  their 
vitality.  In  the  process  of  sorting  they  had 
been  detached  and  had  gained  entrance  to  the 
bodies  of  the  sorters  by  the  breath  or  in  some 
other  way. 

It  is  worth  stating  what  is  the  general  method 
adopted  in  investigating  the  nature  of  micro¬ 
organisms.  By  the  use  of  very  highly  magni¬ 
fying  powers,  and  by  the  use  of  staining  agents, 
they  can  be  seen  under  the  microscope.  In  the 
blood  of  an  animal  dead  (ff  splenic  fever  an  or¬ 
ganism  was  discovered  by  means  of  the  micro¬ 
scope,  but  no  information  could  thus  be  gained 
as  to  its  relationship  to  the  disease.  Often, 
moreover,  various  kinds  of  such  living  things 
were  found,  and  the  question  arose  which  kind, 
if  any,  was  it  that  produced  the  disease.  Ex¬ 
perimenters,  therefore,  attempted  to  grow  arti¬ 
ficially  the  different  orcranisms.  Some  flourish 
and  multiply  in  chicken -broth,  othere  grow 
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well  on  gelatine,  aome  on  raw  potatoea,  while 
▼arioua  other  aolida  and  floida  were  found  cap¬ 
able  of  nouriahing  them.  Experiment  ahowed, 
moreoTer,  that  a  particular  form  of  organiam 
flonriahed  ao  well  in  one  particular  finid  that, 
though  thia  kind  with  many  othera  were  put 
into  a  fiaak  of  the  fluid,  the  particular  form 
took  entire  poeaeeaion  of  the  fluid,  and  no  other 
had  a  chance  of  life  againet  iL  Here,  then, 
waa  a  method  of  sifting  out  one  kind  from 
another  until  a  fluid,  containing  one  form  only, 
waa  obtained  with  which  to  experiment.  Thus 
a  drop  of  blood  taken  from  an  animal  dead  of 
aplenic  fever  ia  placed  in.  a  flask  containing 
meat-broth,  which  has  been  ahown  to  be  free  of 
germa  of  all  kinds  by  having  ^ood  for  several 
days  or  weeks,  after  being  boiled,  without  the 
kaet  trace  of  decomposition  oecurring  ia  it.  The 
flask  is  plugged  with  wool,  and  is  maintained  at 
a  certain  heat.  In  a  few  honra  the  bacilli  of 
splenic  fever,  present  in  ths  drop  of  blood,  have 
mnltiplied  enormonaly.  If  other  kinds  of  or¬ 
ganisms  were  preset  in  tbs  drop  they  may 
have  grown  too,  but  to  a.  lass  extent,  because 
the  soil,  so  to  [q)eak,  ia  not  ao  suitable  for  them. 
From  this  flask  a  drop  of  fluid  ia  taken  and 
txansferred  to  a  second  flask  containing  the 
same  pure  broth  free  of  germa.  The  special 
bacillus  multiplies  here  again,  other  fDi*ma  lean 
From  the  second  flask  a  drop  is  transferred  to  a 
third,  and  so  on  through  six  or  seven  flasks,  till 
a  fluid  is  obtained  contauiisg  ths  one  particular 
organism  only,  all  the  othera  having  died  out. 
This  flask  now  contains  what  is  called  a  pure 
cultivation.  Now  if  tlie  bacillus  contained  in 
this  fluid  is  the  cause  of  s^denic  fever,  then  the 
injection  of  a  small  quantity  of  the  fluid  into 
an  animal,  capable  of  taking  the  disease,  ought 
to  produce  the  disease  in  the  animal.  If  it  pro¬ 
duces  the  disease,  then  in  the  blood  of  the  ani¬ 
mal  the  same  bacillus  should  be  found,  and 
from  a  drop  of  the  blood  new  quantities  of  the 
organism  ought  to  be  capable  of  being  reared, 
by  means  of  which,  in  turn,  the  disease  can  be 
again  communicated.  All  these  different  pro¬ 
cesses  must  be  gone  through  before  it  can  be 
said  with  perfect  certainty  that  the  particular 
germ  ia  the  active  cause  of  the  particular  dis¬ 
ease.  Besides  all  this,  it  ia  plain  that  when  a 
eultivation  of  the  germ  is  obtained,  experi¬ 
ments  may  be  performed  to  determine  what 
sabstances  hinder  and  what  aid  its  growth, 
whether  carbolic  acid,  Condy*s  fluid,  or  other 
agents,  kill  it,  and  so  on.  By  such  means  in¬ 
formation  may  be  gained  that  would  enable  the 
disease  to  be  arrested  or  stamped  out. 


A  remarkable  illustration  of  this  maybe  given 
from  Pasteur’s  work.  He  found  that  hens  never 
took  splenic  fever,  and  that  the  disease  could  not 
in  an  ordinary  way  be  communicated  to  tiiesn. 
Now  a  degree  of  heat  equal  to  44**  Centigrade 
kills  the  splenic-fever  hscilliia,  and  the  beat  of 
hen’s  blood  is  41”  or  48f.  He  thought  perhaps 
the  high  temperature  of  the  fowl’s  blood  pre¬ 
vented  it  from  taking  the  disease.  So  he  took 
a  hen  aed  placed  it  in  a  cold  chamber  till  ita 
bodily  heat  was  lowered  to  37”.  He  then  in¬ 
jected  the  poison;  it  took  the  disease  and  died. 
He  did  the  tame  with  another  fowl;  but  this 
time,  at  the  height  of  the  attack,  he  placed  it  in 
a  warm  chamber  to  raise  its  bodily  heat  up  to 
or  above  tiie  usual.  It  recovered.  But,  again, 
Pasteur  found  that  an  animal,  that  had  recovered 
from  one  attack  of  splenic  fever,  waa  safe  from 
a  second  attack.  He  found  that  be  eonld  cul¬ 
tivate  the  splenic  bacillua  through  hondreds  of 
generatious  without  its  violence  being  the  leest 
affected,  provided  one  cultivation  followed  an¬ 
other  within  an  interval  of  hours.  If,  however, 
a  cultivation  of  the  oiganism  were  left  for  daya 
or  months  with  a  due  supply  of  pure  air,  its  vio¬ 
lence  was  remarkably  diminished,  and  if  thi» 
weakmed  baeiUut  war*  injtcUd  into  an  animal 
the  animal  vaa  vary  dightly  affected  for  a  ehort 
time,  but  vat  rendered  incapable  of  acquiring  the 
fatal  form  of  the  dieeaee. 

Pasteur  announced  his  discovery;  he  was 
offered  s  test  and  accepted.  In  Hay,  1881 — 
probably  many  remember  an  account  of  the 
experiment  in  the  papers — in  the  presence  of 
veterinary  snrgeons,  agriculturistii,  and  others, 
a  flock  of  50  sheep  and  10  cows  were  brought 
before  him.  Into  the  bodies  of  25  sheep  and  6 
cows  ha  introduced  some  fluid  containing  the 
weakened  germ,  the  remaining  25  sheep  and 
4  cows  were  untouched.  Three  weeks  later 
tlie  most  fatal  form  of  the  poison  was  injected 
into  the  bodies  of  all  the  50  sheep  and  10  cows. 
Two  daya  later  the  25  sheep  that  had  not  re¬ 
ceived  the  weakened  germ  were  dead,  and  the 
4  cows  were  very  ill,  while  the  25  sheep  and 
6  cows  which  had  received  it  were  comfortably 
browsing.  Since  that  day,  up  to  the  end  of 
1883,  more  than  half  a  million  of  animals  were 
vaccinated  (so  to  speak)  in  France  against 
splenic  fever,  with  a  consequent  reduction  of 
the  death  rate  from  that  disease  to  ^th  of 
what  it  was  among  non-vaocinated  animals. 

Briefly,  then,  splenic  fever  lias  been  found  to 
be  due  entirely  to  the  pretence  in  the  body  of 
the  affected  animal  of  a  particular  living  or¬ 
ganism,  and  the  result  of  that  knowledge  has 
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been  to  indicate  the  meena  for  stamping  oat  tliA 
diaeaae. 

The  true  natare  of  another  diaaaae,  that  of 
tabercalosis,  baa  within  recent  yean  been  re- 
reeled  bj  methods  of  inqnitj  aimiler  to  those 
just  described,  panned  by  the  distingoiahed 
German  obaerver,  Dr.  Kooh.  It  haa  been  stated 
(p.  278)  that  tabercle  is  the  chief  oanae  of  con- 
■omption  of  the  lunga  and  oonaamption  of  die 
bowela,  and  of  some  ionns  of  inflammation  of 
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die  membranea  of  the  brain  (p.  101).  In  the 
little  nodales  of  tabercle  (p.  278)  Kodi  found  a 
small  organism,  a  bacillas  (Fig.  180).  He  was 
able  to  grow  it  artificially,  and  b^  injecting  fluid, 
containing  bis  reared  germs,  into  animals,  he 
caused  them  to  be  affected  by  the  dinaae.  In  the 
q>it  of  consumptive  padenta  the  tabercle  germ 
is  found.  The  spores  or  seeds  of  the  germ  are 
not  destroyed  by  drying,  so  that  when  the  spit 
has  become  dry  the  seeds  may  be  wafted  about 
in  the  air,  may  be  drown  into  the  longs  of  a 
healthy  person,  may  take  root  and  grow  and 
produce  the  disease.  The  popular  objection, 
therefore,  to  sleep  with,  or  be  the  close  com- 
paniim  of  one  suffering  from  consumption,  is  not 
without  scientific  justification.  On  the  other 
hand,  the  germ  of  tubercle  needs  a  high  tem¬ 
perature  for  its  development,  and  it  is  not 
therefore  likely  to  thrive  in  the  outside  world 
in  temperate  climates. 

After  the  epidemic  of  cholera  in  Egypt  in 
1883,  which  spread  to  France,  Italy,  and  Spain, 
investigations  were  undertaken  to  discover 
whether  any  special  oiganisnr  could*  be  de¬ 
tected  having  any  particular  relationship  to  the 
disease.  French,  German,  and  British  commis¬ 
sioners  were  appointed  for  the  purpose.  Dr. 
Koch,  who  was  head  of  the  German  commis¬ 
sion,  detected  a  peculiar  bacillas,  shaped  like  a 
comma  (,) — the  comma  bacillus,  in  the  intes- 
toies  of  persons  who  had  died  of  cholera,  in  the 
discharges  from  cholera  patients,  and  also  in 
water  of  which  persons  hod  drunk,  who  had 
afterwords  been  seized  with  cbfdera.  He  be- 
Beved  that  this  bacillas  was  the  active  agent  in 
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the  production  of  the  disease.  Animubi,  how^- 
evet^  are  not  susceptible  to  cholera,  and  the 
essential  link  in  the  chain  of  evidence,  namely, 
the  production  of  cholera  in  animals  by  the  in;- 
jection  into  their  bodies  of  the  pure  cultivation 
of  the  ozganisni,  could  not  be  obtained.  In  188fi 
Dr.  Klein,  the  head  of  the  British  oommission, 
reported  sa  the  nesult  of  his  investigations  his 
inability  to  accept  Dr.  Koch’s  view.  At  present, 
therefore,  the  relation  of  micro-oiganisnis  to 
oholeca  is  not  definitely  determined. 

In  the  blood  of  persons  suffering  from  relap¬ 
sing  fever  soother  form  of  micro-organism — the 
spuillnm  (Fig.  178)  has  been  found  in  great 
numbers,  and  during  the  intervals  of  freedom 
from  fever  tiiey  disappear  from  the  blood.  'The 
fevw  has  been  produced  in  monkeys  by  inject¬ 
ing  inta  their  bodies  blood  from  persons  suffer¬ 
ing  from  relapsing  fever,  and  thereafter  the 
spirilla  hav*  been  found  multiplying  in  the 
monkey’s  blood. 

A  microcoocus  (p.  387)  has  been  found  ia 
Eiysipelai  (Bose,  St  Anthony’s  Fire),  and  the 
injection  of  the  artificially  reared  organism  into 
rabbits  has  produced  erysipelaa  in  tiiem. 

In  the  annual  reports  of  the  Registrar-Genwal 
the  following  diseases  are  classed  as  zymotic^ 
tiiat  is,  as  resembling  fermentations,  and  appa¬ 
rently  due  to  some  poison  operating  in  the  blood, 
which  poison  might  oonaist  of  living  ofiganiama 
such  as  have  been  described: — 


Small-pox. 

MoMlao. 

SowUttiu. 

Dtplithailm. 

Quinsy. 

Croup. 

Whooplnr  Oonsh. 
Typhus. 

Snteric.  or  Typhoid. 
EUmpIe  Continued  Fever. 


EryslpeUa. 

Fuerpeml  ^sver. 

Ctrbnnole. 

Influensn. 

Dysentery. 

DUrrfaosn. 

Blnple  Cholera. 
Aguei 

Kenlttent  Fever 
Kheumatlsm. 


Now  micrococci  (p.  387)  have  been  found  in 
small-pox,  scarlet  fever,  diphtheria,  and  in  the 
diarrhoea  of  children,  and  bacilli  (p.  387)  have 
been  found  in  dysentery  and  typhoid  fever, 
although  as  yet  no  definite  relationship  has  been 
proved  between  the  organisms  and  these  par^ 
ticular  diseases.  Inasmuch,  however,  as  a  micro¬ 
coccus  has  been  found  capable  of  causing  ery¬ 
sipelas,  and  bacilli  of  different  kinds  capable  ot 
producing  splenic  fever,  consumption,  and  ap¬ 
parently  cholera,  it  would  appear  probable  that 
it  needs  only  patient  research,  like  that  of  Pas¬ 
teur  and  Koch,  to  reveal  the  connection  be¬ 
tween  all  infectious  disease  and  the  growth  of 
micro-organisms.  How,  precisely,  the  organism 
operates  in  the  production  of  the  disease  it  is 
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not  easy  to  deterraine.  It  seems  probable  that 
the  multiplying  organism  produces  some  chemi¬ 
cal  alterations  in  the  blood  and  tissues  of  the 
animal  attacked,  and  that  the  diseased  condi¬ 
tions  are  the  consequences  of  these  alterations. 
The  organism  may  do  this  by  splitting  up  cer¬ 
tain  constituents  of  the  blood  and  tissues  in 
order  to  obtain  what  it  requires  for  its  own 
growth;  or  it  may  be  that,  in  the  course  of  its 
own  growth  and  multiplication,  the  organism 
produces  some  special  substance,  a  ferment, 
for  example,  and  that  it  is  owing  to  the  oper¬ 
ation  of  this  special  substance,  mannfactured  by 
the  organisms,  that  the  symptoms  of  the  disease 
are  manifested. 

These  considerations  have  some  very  practical 
issues.  Every  uifectious  or  contagious  disease 
appears  to  be  due  to  some  form  of  micro¬ 
organism,  one  particular  organism  for  each  par¬ 
ticular  disease.  The  germ  or  organism  of  scarlet 
fever  can  produce  only  scarlet  fever.  It  can 
never  produce  measles  nor  typhoid  fever  any 
more  than  from  corn,  sown  in  the  ground,  can  a 
crop  of  potatoes  be  expected.  Each  organism 
produces  its  own  disease  and  none  other;  and  the 
special  disease  cannot  arise  unless  its  germ  has 
gained  entrance  to  the  body.  They  may  gain 
entrance  in  many  ways.  They  may  be  present, 
like  putrefactive  germs,  in  the  air,  in  food,  in 
drink.  They  may  be  received  on  one’s  clothes; 
they  may  be  harboured  under  one’s  thumb-nail; 
a  hostess  may  dispense  them  with  her  hospi¬ 
tality;  a  friend  may  impart  them  by  a  kiss. 
But,  though  the  channels  by  which  they  spread 
are  inexhaustible,  they  have  one  oriyin  and  one 
only,  and  that  is  a  preceding  case  of  disease. 
Germs  of  measles, of  diphtheria,  of  typhoid  fever, 
can  no  more  develop  anew  than  can  germs  of 
putrefaction,  which,  it  will  be  remembered,  are 
always  derived  from  parents  like  to  them.  If 
typhoid  fever  germs  gain  entrance  to  a  person’s 
body  they  came  from  the  body  of  some  one, 
whether  he  can  be  found  or  not,  who  had  the 
fever  before  him.  The  organisms  enter  the 
body  of  a  person  and  multiply  there.  They  are 
cast  off  from  his  body,  some  by  the  air  which 
be  breathes  out,  some  by  his  skin,  some  by  the  i 
kidneys,  some  by  the  way  of  the  intestinal  canal. 
One  kind  of  germ  may  be  particularly  abundant 
in  the  discharges,  may  be  able  to  multiply  in 
organic  fluids,  so  that  the  smallest  quantity  of 
such  a  fluid  gaining  entrance  to  food  or  drink 
is  capable  of  imparting  the  disease  to  those  who 
partake.  Another  kind  of  germ,  on  the  other 
hand,  may  be  drowned,  so  to  speak,  in  liquid, 
and  may  rather  be  propagated  by  spores  sus¬ 


pended  in  the  air.  But  that  is  a  mere  detail  in 
the  life  history  of  the  germ.  In  all  cases,  how- 
ever,  it  is  the  introduction  of  the  bacterium,  the 
micrococcus,  the  bacillus,  or  whatever  it  be,  it 
is  its  entrance  into  the  body,  by  whatever  chan¬ 
nel,  that  sets  up  the  disease. 

This  view  of  infectious  diseases  thus  affords 
the  hope  and  suggestion  of  a  method  of  dimin¬ 
ishing,  if  not  of  getting  rid  of,  such  diseases 
altogether,  and  to  some  extent  also  indicates  the 
direction  in  which  their  cure  is  to  be  sought 
If  the  particular  organism  of  each  contagious 
disease  were  known,  the  condition  of  its  life 
and  activity  understood,  and  the  circumstances 
hurtful  to,  or  destructive  of,  its  life  fully  ascer¬ 
tained,  there  is  great  probability  that  this  know¬ 
ledge  would  at  once  suggest  a  method  by  which 
its  multiplication  in  the  living  body  could  be 
arrested,  and  the  disease  thus  cured.  Even 
without  such  knowledge,  however,  the  view 
indicates  the  means  for  arresting  the  spread  of 
contagious  diseases  and  diminishing  their  oc¬ 
currence.  The  means  consist  in  preventing  the 
spread  of  the  germs  from  an  existing  case  of 
disease.  Too  often,  however,  one  case  of  a  con¬ 
tagious  disease  is  simply  the  breeding  ground 
of  a  multitude  of  other  cases,  because  no  steps 
are  taken  to  prevent  the  scattering  abroad  of 
the  germs.  To  prevent  such  an  occurrence 
methods  are  adopted  for  destroying  the  disease 
germs  that  have  proceeded  from  the  patient’s 
body.  These  methods  are  stated  under  Disin¬ 
fection. 

Two  misunderstandings  must  be  guarded 
against  In  the  early  part  of  this  article  the 
grounds  were  stated  for  the  assertion  that  the 
organisms  of  putrefaction  were  everywhere,  and 
could  not  be  avoided.  There  can  be  no  doubt  that 
everyone  daily  swallows  and  draws  into  the  lungs 
hundreds  of  them.  These  germs  of  putrefaction 
are  powerless  to  harm  the  living  human  body. 
Moreover,  by  no  possibility,  it  would  appear, 
can  such  organisms  be  changed  into  forms  ca¬ 
pable  of  acting  in  a  poisonous  manner  on  the 
living  body.  To  repeat,  it  is  not  the  ordinary 
germ  of  putrefaction  that  does  barm;  it  is  a 
particular  form  of  oiganism  for  each  particular 
disease.  The  second  point  to  be  noticed  is  that 
disease  germs  may  gain  entrance  to  a  person’s 
body  and  yet  he  may  not  suffer  from  the  dis¬ 
ease.  Just  as  in  nature  each  plant  grows  best 
in  a  particular  soil,  and  in  some  kinds  of  soil 
certain  plants  cannot  grow  at  all,  so  disease 
germs  may  enter  a  person’s  body  but  be  unable 
to  thrive  there.  In  other  words,  the  person  is 
able  to  resist  the  disease.  Just  as  there  are 
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•oils  that  will  grow  anything,  ao  there  are 
persona  who  catch  everything  that  is  going. 

Nothing  gives  a  man  so  great  disesae-resiating 
power  as  good  health.  That  man  secures  him¬ 
self  best  against  infectious  as  against  other  dis¬ 
ease,  so  far  as  man  can  secure  himself,  who, 
besides  keeping  far  from  the  source  of  the  infec¬ 
tion,  lives  regularly  and  temperately  in  diet  and 
in  conduct. 

Epidemic  and  Endemic.  It  is  the  fact  of 
contagion  that  gives  the  peculiar  character  to 
diseases  called  Epidemic  diseases.  One  person 
affected  with  small-pox  comes  into  a  community. 
In  a  short  time  others  catch  it  from  him.  Each 
one  of  these  communicates  it  to  others,  and  thus 
the  disease  spreads  among  the  people.  It  be¬ 
comes  epidemic  (Greek  epi,  upon,  and  dimo$, 
the  people).  Small-pox,  measles,  and  scarlet 
fever  are  thus  typee  of  epidemic  diseases,  dis¬ 
eases  capable  of  over-spreading  a  community  in 
a  brief  period.  On  the  other  hand  such  diseases 
may  appear  here  and  there,  not  spreading  for 
some  reason  or  another,  but  an  odd  case  occur¬ 
ring  unconnected  with  others,  so  far  as  known. 
Such  cases  are  said  to  be  sporadic.  In  opposi¬ 
tion  to  epidemic  is  the  word  endemic.  The 
essence  of  an  epidemic  disease,  as  we  have  seen, 
is  a  poison,  capable  of  multiplying  in  a  human 
body,  of  being  cast  out  of  the  body,  and  of  being 
passed  from  person  to  person,  communicating 
the  disease.  Now  an  endemic  disease  is  not 
one  which  can  be  so  passed  and  conveyed  from 
one  person  to  another  regardless  of  place.  It  is 
linked  with  some  particular  district,  so  that  a 
person  is  not  liable  to  it  unless  he  comes  within 
the  affected  district,  and  perhaps  by  leaving  the 
district  he  may  get  rid  of  it.  It  depends,  that 
is  to  say,  upon  some  peculiarity  of  climate,  of 
water  supply,  or  drainage  of  the  district  in 
question.  Thus  goitre  (p.  210)  affects  persons 
living  in  certain  parts  of  Derbyshire,  in  certain 
Swiss  valleys,  &c.,  and  persons  will  not  be 
affected  by  it  if  they  keep  away  from  the  loca¬ 
lities  where  it  prevails.  It  is  not,  therefore, 
epidemic,  but  endemic. 

DISINFECTION. 

It  has  been  shown  that  infectious  diseases  are 
communicated  from  a  sick  person  to  a  healthy 
person  by  material  thrown  off  from  the  body  of 
the  sick  person,  the  active  part  of  the  material 
being  probably  some  form  of  living  organism. 
It  bas  been  seen  that  the  poisonous  material 
may  come  off  from  the  patient’s  body  in  bis 
breath,  in  dischargee  from  the  mouth  and 


throat,  from  the  akin,  from  the  bowels,  and 
from  the  kidneys.  It  is  desirable  that  as  soon 
as  possible  all  poisonous  material  should  be 
destroyed*  in  one  way  or  another  to  prevent  the 
spread  of  the  disease.  All  the  means  employed 
to  accomplish  this  are  included  under  the  term 
disinfection,  and  the  materials  that  may  be  used 
for  the  purpose  are  called  disinfectants. 

The  disinfectants  commonly  used  are  carbolic 
add,  chloride  of  lime.  Condos  fluid  (which  is 
a  solution  in  water  of  permanganate  of  potash), 
sulphurous  acid,  obtained  from  burning  sul¬ 
phur,  Burnet’s  fluid  (a  solution  of  chloride  of 
zinc),  sulphate  of  copper  (blue  vitriol)  dis¬ 
solved  in  water,  and  sulphate  of  iron  (copperas), 
sulphuric  acid  (oil  of  vitriolX  and  hydrochloric 
add  (spirit  of  salt). 

These  substances  ought  to  be  used  in  such  a 
wayastodestroy  the  matter  of  contagion.  There 
are  some  substances  which,  strictly  speaking,  do 
not  destroy  the  contagious  matter,  but  simply 
prevent  its  growth  and  multiplication.  These 
are  called  antiseptics;  and  a  good  example  is 
carbolic  acid  in  weak  solutions.  The  living  mat¬ 
ter  of  contagion  cannot  multiply  when  exposed 
to  the  action  of  an  antiseptic,  but  if  the  anti¬ 
septic  be  removed  the  contagion  may  then  go 
on  to  multiply.  Its  growth  is  merely  arrested 
for  the  time  being — the  living  oigauisms  are  not 
killed.  There  is  another  class  of  substances 
which  may  remove  the  offensive  smell  of  decay¬ 
ing  matter  without  killing  or  hindering  tbe 
growth  of  contagion  in  it.  These  are  deodor¬ 
ants.  It  is  a  true  disinfecting  action  that  is 
wanted,  an  action  which  will  kill  the  contagion, 
BO  that  neither  at  the  moment  nor  at  any  future 
time  can  it  become  capable  of  doing  harm. 

The  manner  in  which  disinfectants  should  be 
employed  for  various  purposes  will  now  be 
stated. 

To  disinfect  a  patient’s  body.  The  patient 
should  be  kept  perfectly  clean.  His  body  should 
be  sponged  daily  with  lukewarm  water,  to  which 
a  small  quantity  of  ordinary  vinegar  (acetic  acid) 
may  be  added.  When  scales  or  crusts  are  sepa¬ 
rating  from  tbe  skin,  the  body  should  also  be 
daily  anointed  with  lard,  or  with  olive-oil  or 
glycerine,  with  every  40  ounces  of  which  one 
ounce  of  pure  carbolic  acid  should  be  mixed. 
This  prevents  the  scales,  &c.,  being  scattered 
about  in  the  air  of  the  room,  and  at  the  same 
time  acts  as  a  disinfectant. 

To  disinfect  nurses'  or  other  attendants’ 
hands,  the  best  method  is  washing  in  water 
made  pink  with  Candy’s  red  fluid,  or  the 
permanganate  of  potash  itself,  or  in  water  in 
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every  two  pintB  of  which  oonces  of  carbolic 
acid  have  been  diasolvad.  AU  dirt  thotUd  bs  ra- 
movtd  from  vsndsr  the  nods  in  the  procets  of 
washing. 

To  disinfect  dothes,  they  should,  imm«- 
diatelj  on  removal  from  the  patient,  be  steeped 
for  at  least  an  hour  in  water,  every  gallon  of 
which  contains  a  quarter  of  a  pint  of  carbolic 
acid.  The  acid  is,  however,  dear;  in  its  place 
water  containing  two  ounces  of  chloride  of  lime 
to  the  gallon  (I  pound  to  8  gallons)  may  be 
used,  and  has  the  merit  of  cheapness.  Care 
must  be  taken  that  only  the  clean  water  is 
used,  containing  no  partides  of  the  lime,  whidi 
would  bum  the  dothing.  To  prevent  this  a 
wooden  tubful  of  the  solution  should  be  made 
at  a  time.  The  chloride  of  lime  diould  be  well 
stirred  with  a  stick  and  then  left  to  settle. 
After  it  has  quite  settled  the  clear  liquid  from 
the  top  can  ^  drawn  off  as  required.  After 
steeping  the  clothe*  should  be  washed  and 
boiled.  Rags  and  scraps,  not  to  be  kept,  should 
be  immediately  burnt  Articles  d  closing  that 
cannot 'be  so  steeped  and  washed,  beds,  Ac., 
should  be  exposed  to  the  fumes  of  sulphur,  ap¬ 
plied  as  directed  for  disinfecting  rooms. 

To  disinfect  discharges  from  the  bowel, 
&C.,  they  should  be  passed  into  vessels  already 
containing  a  disinfecting  solution.  A  cheap  one 
is  made  by  chloride  of  lime,  one  pound  to  the 
gallon  of  water.  A  stock  of  it  should  be  kept, 
and  some  placed  in  each  vessel  as  required. 
For  the  same  purpose  water,  containing  oil  of 
vitriol  (sulphurie  add),  in  the  strength  of  one 
ounce  of  aoid  to  a  gallon  of  water,  may  be  em¬ 
ployed.  A  mixture  used  for  the  same  purpose 
is  made  of  8  ounces  of  sulphate  of  zinc  (white 
vitriol),  1  ounce  of  carbolic  acid,  and  3  gallons 
of  water.  On  the  whole,  the  chloride  of  lime  is 
ns  useful  as  any,  and  very  cheap.  Plenty  of  the 
disinfectant  should  be  mixed  with  the  discharge. 
When  the  whole  has  been  emptied  into  a  water- 
closet  the  basin  should  be  well  flushed  with 
water,  to  prevent  the  disinfectant  collecting  in 
the  pipes  and  eating  through  them.  If  there  is 
no  water-doset — if,  for  instance,  a  dry  closet  is 
in  use,  as  in  the  country — the  discharge  should 
be  received  in  a  vessel  containing  a  solution  of 
oil  of  vitriol  or  spirit  of  salt  (of  the  strength  of 
1  ounce  to  20  of  water);  chloride  of  lime  should 
be  added,  and  the  whole  thrown  into  a  pit  in 
the  ground  far  from  all  wells  or  other  water 
supply,  and  fresh  earth  thrown  upon  it.  All 
chamber  vessels  should  be  washed  in  an  add 
solution,  water  containing  one  onnee  of  oil 
vitriol,  or  spirit  of  salt,  to  the  gallon. 


To  disinfect  rooms,  sulphur  or  chloride  of 
lime  should  be  used.  Windows  must  be  tightly 
closed,  fireplaces  and  all  crevices  and  cracks 
properly  blocked  np.  Artides  of  clothing,  bed* 
ding,  See.,  should  be  hung  on  lines.  An  iron 
vessel  is  placed  in  the  middle  of  the  room,  con¬ 
taining  one  pound  or  more  of  solphur,  accord¬ 
ing  to  the  size  of  the  room  (1  pound  for  every 
1000  cubic  feet  of  space),  and,  when  everything 
is  ready,  the  sulphur  is  to  be  lighted  by  pladng 
a  live  coal  on  it.  The  door  is  tiien  tightly  dosed 
and  left  so  for  24  boana  Thweafttf  windows 
and  doorsare  opened;  and  Ute  room  is  freely  ven¬ 
tilated  for  other  21  hours.  After  this  has  been 
done  the  ceiling  should  be  whitewashed  and  the 
walls  washed  down.  If  the  walla  are  papered, 
the  paper  should  be  washed  off  and  burnt. 
Wood- work  should  be  washed  with  water  and 
soft  soap.  If  chloride  of  lime  be  used  it  should 
be  placed  in  a  large  shallow  dish,  and  sulphurie 
add,  diluted  with  water,  poured  upon  it.  The 
rest  of  the  prooedure  is  tiia  same  as  described. 
It  is  to  be  noted  that  the  chlorine  gas  will 
remove  tiie  colour  from  coloured  stuffs. 

Heat  Ts  by  tar  the  best  disinfectant.  The 
best  way  of  disinfecting  beds,  bedding,  and 
articles  of  clothing  that  cannot  be  washed 
easily,  is  to  expose  than  in  a  hot-air  chamber 
for  two  hours  or  more  to  a  heat  ranging  be¬ 
tween  210  and  250°  Fahrenheit 

As  such  an  arrangement  is  only  possible  in 
hoapitala,  &c.,  and  many  other  methods  of  dis¬ 
infection  are  often  not  at  hand,  it  should  be 
stated  that  the  sanitaiy  authorities  of  Glasgow 
have  found  that  thorough  washing  and  boiling, 
in  the  ordinary  way,  are  suflScient  to  disinfect 
them  completely.  In  the  abeence  of  otiier 
methods,  then,  if  all  clotiies  of  every  description 
were  plunged,  immediately  on  removal  from 
the  patient,  even  before  passing  from  his  room, 
into  tubs  containing  water  and  ordinary  wash¬ 
ing  soda,  and  so  carried  from  the  patient’s  room, 
allowed  to  steep,  and  then  washed  and  boiled, 
the  risk  of  communicating  disease  by  tiiem 
would  be  reduced  to  very  little. 

Rules  to  be  adopted.  In  every  case  of  in¬ 
fectious  disease  to  prevent  infection  spread¬ 
ing:— 

1.  Place  the  patient  in  a  room  by  himself, 
from  which  carpets,  curtains,  and  hangings  of 
every  description,  including  pictures,  &c.,  have 
been  removed.  All  furniture,  except  a  wooden 
table  and  chair,  should  also  be  removed.  The 
room  should  be  well  ventilated.  This  is  best 
done  by  keeping  a  fire  always  burning  in  the 
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gnte.  The  floor  should  be  kept  clean,  and 
sprinkled  with  Goody's  £aid,  or  solution  of  car¬ 
bolic  acid,  1  ounce  in  SO  of  water.  The  door 
should  be  kept  closed,  and  a  sheet  should  hang 
outside  it,  and  be  sprinkled  daily  with  the 
Gundy's  fluid  or  carbolic  add  solution. 

2.  Let  none  come  near  the  room  except  the 
nurse  and  medical  attendant.  The  nutse  should 
wear  some  dress  that  will  wash.  She  should  keep 
her  hands  dean  by  washing,  as  noted  above. 
When  she  must  attend  to  other  household  dntite, 
she  should  take  off  her  dress  before  leaving  the 
room  and  put  on  another  kept  hanging  outside 
for  the  purpose.  She  should  mix  as  little  as 
possible  with  other  members  of  the  household. 

3.  All  cups,  plates,  and  utensils  used  by  the 
patient  should  be  passed  through  a  solution  of 
chloride  of  lime  (2  ounces  to  the  gallon  of 
water)  immediately  on  being  taken  from  him, 
and  should  be  afterwards  washed  in  boiling 
water. 

4.  All  towels,  handkerchief,  dothee,  &c.,  used 
in  the  room  shonld  be  steeped  in  the  weak 
chloride  of  lime  or  carbolic  acid  solution. 

5.  All  the  patient’s  discharges,  spit,  vomit, 
discharges  from  bowels,  should  be  treated 
as  noted  on  p.  396.  All  remains  of  food  and 
drink  should  be  similarly  treated  and  thrown 
out. 

6.  The  patient  should  be  kept  clean,  as  directed 
on  p.  395. 

7.  On  recovery,  and  before  mixing  with  other 
members  of  the  household,  the  patient  should 
be  bathed  and  clothed  in  a  completely  fresh  set 
d  clothing,  from  the  akin  outwards,  which 
dothing  must  not  have  been  kept  in  the  sick 
room. 

8.  After  the  removal  at  the  patient,  the  room 
and  all  artides  of  clothing  kft  in  it  shonld  be 
disinfected,  as  directed  on  p.  396. 

9.  The  house  should  be  kept  clean  and  well 
ventilated  daring  the  sickness,  the  water-closets 
being  specially  attended  to. 

10.  Should  the  patient  have  died,  it  is  desir¬ 
able  to  disinfect  the  body  by  wrapping  it  in 
sheets  wet  with  carbolic  add  solution  (1  ounce 
of  acid  to  20  of  water),  or  chloride  of  lime  solu¬ 
tion  (1  ounce  to  40  of  water);  and  sawdust 
soaked  in  either  of  these  solutions  may  be 
placed  in  the  coffin. 

If  these  roles  seem  troublesome  to  follow  out, 
it  should  be  remembered  that  the  duty  to  the 
healthy  is  not  less  than  to  the  sick ;  and  where 
they  are  nej^eeted  and  infection  spreads,  the 
moral  guilt  resting  on  those  who  have  been 
neglectful  is  great 


INFECTIOUS  FEVERS  ATTENDED  BY 
RASH  (Eruption). 

General  characters.  Fevers  accompanied 
by  eruptions  (rashes)  on  the  skin  were  classed 
by  the  old  authority,  Gullen,  as  exanthemata. 
This  term  is  derived  from  two  Greek  words,  ex, 
out,  and  aniheo,  to  bloeeom,  and  means,  there¬ 
fore,  a  blossoming  out  Tlie  phrase  exanthe¬ 
matous  fevers  is  largely  used  in  medical  works 
to  include  all  the  fevers,  attended  by  rash,  which 
are  described  under  the  above  heading.  They 
have  several  characters  in  common. 

1.  They  are  all  due  to  the  introduction  into 
the  body  of  some  special  material  whose  growth 
in  the  body  is  attended  by  the  progress  of  the 
disease.  They  are  all  contagious  or  “catching.” 

2.  The  fever  does  not  show  itself  till  some  time 
after  the  poison  has  obtained  entrance  into  the 
body.  There  is  an  interval,  that  is  to  say,  be¬ 
tween  the  time  the  person  becomes  infected  and 
the  time  he  actually  beooraes  fevered.  This  in¬ 
terval  is  called  the  period  of  incubation.  In¬ 
cubation  means  the  act  of  hatching,  and  the 
idea  is  that  the  eggs,  so  to  speak,  of  the  disease 
require  to  be  in  the  body  for  sometime  before 
the  disease  is  hatched  out  of  them. 

3.  The  hatching  being  completed,  the  fever 
appears,  lasts  a  definite  time,  and  runsa  certain 
course  in  each  case. 

4.  The  disease  is  accompanied  by  a  rash,  of  a 
special  kind  for  each  fever,  which  appears  and 
lasts  for  a  certain  time,  and  goes  through  a 
regular  series  of  changes. 

5.  Each  fever  ends  at  a  certain  time,  in  some 
cases  suddenly  after  copious  sweating  or  loose 
motions  of  the  bowels,  in  other  cases  gradually 
diminislimg  till  it  has  disappeared.  In  the 
former  cases  it  is  said  to  end  by  crisis  (Greek 
kritU,  a  decision  or  turn);  in  the  latter  cases  it 
ends  by  lysis,  meaning  a  loosening  (Greek  luo, 
I  dissolve). 

6.  The  fever  attacks  the  same  person  once 
only  as  a  general  rule. 

Regarding  these  general  characters  some 
additional  remarks  may  be  made.  The  first — the 
catching  nature  of  the  eruptive  fevers — is  very 
important  to  notice.  Some  are  much  more 
catching  than  others.  Most  people  are  aware 
how  difficult  it  is  to  prevent  scarlet  fever  and 
measles  from  spreading,  and,  among  unvacci- 
nated  people,  small-pox.  Typhoid  fever,  on  the 
other  hand,  can  be  more  easily  confined  if  great 
care  can  be  taken  to  disinfect  the  patient’s  dis¬ 
charges  and  to  prevent  them  in  any  way  getting 
near  to  any  water  supply.  It  is  also  important 
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to  notice  that  in  no  other  way  can  such  a  fever 
arise  than  by  its  seed  having  been  sown.  It 
cannot  arise  anew.  It  never  can  be  caused  by 
exposure  to  cold  merely,  by  errors  in  diet,  or  in 
any  such  way.  It  cannot,  therefore,  arise  from 
the  entrance  into  a  house  of  mere  sewage  gas, 
and  the  contamination  of  the  air  so  caused. 
This  is  a  point  not  quite  undei-stood.  A  house 
may  be  badly  drained,  or  the  drains  may  not 
be  perfect,  and  gas  from  the  sewers  may  thus 
pass  into  the  house.  This  is  undoubtedly  a 
great  evil,  because  the  inmates  of  the  house, 
breathing  the  bad  air,  are  liable  to  suffer  from 
headaches,  sickness,  sore  throats,  and  various 
other  states  of  ilLhealth.  Still  worse  results 
may  follow,  for  the  persons,  weakened  in  their 
general  health,  are  thus  ready  victims  for  any 
disease  they  may  come  in  contact  with,  and 
fall  a  prey  to  special  diseases,  which,  in  vigor¬ 
ous  health,  they  would  have  had  a  great  chance 
of  resisting.  But  the  gas  from  the  drains,  pw« 
and  simple,  cannot  produce  measles,  scarlet 
fever,  diphtheria,  typhoid  fever,  or  any  other 
special  fever.  It  is  only  possible  for  such  a 
fever  to  be  communicated  by  drains,  if  the  par¬ 
ticular  poison  that  is  the  cause  of  the  fever,  has 
been  cast  into  the  drains,  from  some  house, 
where  that  particular  fever  already  exists.  The 
mere  fact  of  a  drain  of  a  house  being  in  a  bad 
condition  is  not,  therefore,  sufficient  evidence  of 
the  source  of  a  special  fever.  Drains  are  only 
one  of  many  channels  along  which  contagion 
may  spread. 

The  period  of  incubation  (hatching)  varies  for 
different  fevers,  as  shown  in  the  table  on  p.  399. 
This  is  not  to  be  forgotten  in  trying  to  trace  the 
source  of  the  disease.  A  person  may  move  from 
one  part  of  the  country  to  another,  and,  some 
days  after  he  has  entered  his  new  abode,  fever 
may  declare  itself  in  his  household.  He  must  not, 
without  deliberation,  blame  the  new  house.  The 
disease  may  have  been  brought  with  him;  and 
it  may  be  his  old  place  of  living  that  is  to  blame. 

While  these  fevers  always  have  a  definite 
course,  the  illness  may  not  end  with  the  natural 
conclusion  of  the  fever.  Some  disease  of  kid¬ 
neys,  lungs,  bowels,  or  other  organ  may  arise  in 
the  course  of  the  fever,  prolonging  the  illness 
or  causing  death.  It  is  to  such  causes,  com¬ 
plications  as  they  are  called,  that  relapses  are 
due.  They  are  not,  as  a  rule,  renewed  attacks 
of  the  original  fever,  but  interruptions  to  the 
recovery  owing  to  the  affection  of  some  organ 
that  has  specially  suffered. 

The  facts  that  these  special  fevers  have  a 
regular  progress  of  their  own,  and  will  end  at  a 


certain  time,  unless  something  occurs  to  disturb 
the  course  to  recovery,  afford  important  indica¬ 
tions  for  treatment.  So  far  as  present  medical 
knowledge  extends,  to  attempt  to  cut  short  the 
fever  at  any  stage  is  vain.  Such  a  thing  would 
only  be  attempted  or  suggested  by  ignorance. 
It  could  only  be  possible  if  one  knew  the  real 
character  of  the  material  that  caused  each  fever, 
and  of  something  that  was  able  to  destroy  it  in 
the  blood  of  the  person  ill,  without  also  injuring 
the  patient.  Such  knowledge  is  not  possessed 
regarding  any  of  the  eruptive  fevers  (see  Com- 
TAQiOM,  p.  384).  All,  therefore,  that  one  can 
do  for  a  fever  patient  is  to  aid  the  progress  of 
the  disease,  to  watch  the  state  of  the  organs 
specially  liable  to  give  way  in  the  particulai- 
case,  and  to  avoid  the  complication  if  possible, 
and  by  proper  dieting  to  maintain  the  patient’s 
strength  for  fighting  out  the  disease. 

The  general  treatment  of  fever  appears 
thus  to  be  easily  understood  and  not  difficult  to 
carry  out.  In  fact  it  comes  to  be  a  matter 
rather  of  nursing  than  of  medicine  giving.  To 
a  great  many  people  such  treatment  is  too 
simple.  The  doctor  walks  in  daily,  carefully 
looks  at  his  patient,  asks  a  few  questions,  gives 
some  instructions  about  food — perhaps  orders  a 
dose  of  simple  opening  medicine — and  goes. 
Some  people  regard  this  as  trifling.  They  are 
not  satisfied  if  they  have  not  the  accustomed 
“bottle”  to  administer  in  frequent  spoonfuls. 
The  treatment  is  not  heroic  enough  unless  several 
mixtures  of  various  kinds  and  colours  accom¬ 
pany  the  progress  of  the  fever.  If  the  doctor 
does  not  “  come  up”  to  their  expectations  in  this 
respect,  they  busy  themselves  wondering  at  it, 
discuss  the  matter  with  their  friends,  perhaps, 
and  as  often  as  not  convince  themselves  of  the 
necessity  of  making  up  for  the  doctor’s  omis¬ 
sions  by  administering,  unknown  to  him,  some 
remedy  they  think  suitable  to  the  case.  This, 
or  something  like  this,  is  not  an  uncommon  ex¬ 
perience.  Now  eveiyone  in  charge  of  a  fever 
patient  ought  to  remember  that  the  sin  to  avoid 
is  meddlesomeness.  If  the  patient  is  kept  dry 
and  clean  in  bed,  if  small  quantities  of  beef-tea, 
milk,  thin  mutton-broth,  and  similar  foods  are 
given  frequently,  so  that  within  24  hours  suffi¬ 
cient  for  nourishment  has  been  supplied,  if  care 
is  taken  that  water  is  regularly  passed,  and  the 
bowels  are  regularly  moved,  for  which  an  occa¬ 
sional  dose  of  castor-oil,  seidlitz-powder,  &c,, 
may  be  necessary,  and  if,  generally  speaking, 
the  patient  is  carefully  and  quietly  tended,  that 
is  the  main  part  of  the  treatment  for  a  case  of 
fever  running  an  ordinary  course. 
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TABLE  OF  FEVERS  ATTENDED  BY  RASH. 


Kum  oI  Tvnt. 

Puled  ef  laesbetloa 
(Rateblat). 

Basbappean. 

BMb  feidMa 

Scarlet  Fever. 

Meailet. 

4  to  S  days, 

IS  to  14  days 

2d  day  of  fever. 

Sdor4th  ,,  „ 

Ith  day  of  fever. 

7th  „ 

Scarf-skin  begins  to  peel  by  10th  day,  and 
continues  separatfng  for  4  or  6  weeks 
after. 

Small-pos. 

12  to  14  „ 

8d 

>• 

Crnsta  of  jmz  be¬ 
gin  to  fall  about 
14th  day. 

Hash  first  pimples,  then  blebs,  then  the 
fluid  of  the  blebs  becomes  matter,  and 
by  Uth  day  has  dried  Into  crusts. 

Chicken-pox 

IS  days. 

1st 

fS 

Crusts  begin  to 
fall  about  7th 
day. 

Bash  of  pimples  becomes  blebs;  scabs 
formed  by  6th  day. 

Typhoid  Fever 
(Enteric  Fever). 

Dneertala  In  tome 
cases  21  days. 

TthorSth,, 

SI 

Comes  out  In 
crops,  till  end  of 
Id  week. 

Fever  mdnally  passes  away  after  21  days, 
but  Is  often  prolonged  by  complica¬ 
tions,  &c. 

Typhus  Fever. 

6  to  18  days. 

SthtoTth,, 

IS 

Beginning  of  Sd 
week. 

Fever  lasts  14  days.  Crisis  In  Sd  week. 

Dandy-fever 

(Dengue). 

6  to  6  days 

8d 

SI 

6th  or  6th  day  of 
fever. 

Second  attack  of  fever  and  rash  follows 
first  after  two  or  three  days,  lasts  shorter 
time. 

Scarlet  Fever  (Pl&te  VI.)  is  extremely  in¬ 
fectious,  very  common  among  children,  and 
often  more  dangerous  because  of  its  conse¬ 
quences  than  on  account  of  the  actual  fever. 

The  symptoms  of  an  ordinary  case  are  that 
the  person  complains  of  shivering,  weariness, 
headache  and  sickness,  and  tore  throat.  In  chil¬ 
dren  a  convulsive  fit,  instead  of  shivering,  not 
seldont  begins  the  illness,  lliere  is  great  heat  and 
dryness  of  the  skin,  and  frequently  the  dulness 
and  drowsiness  of  the  patient  are  quite  marked. 
Some  amount  of  delirium  is  frequently  present. 
There  is  thirst  but  no  desire  for  food.  The 
pulse  is  very  fast.  The  appearance  of  the 
tongue  is  peculiar.  It  is  thinly  coated  with 
a  white  fur,  but  is  red  at  the  edges  and  tip, 
and  numerous  minute  red  points  are  seen  stand¬ 
ing  out,  giving  an  appearance  indicated  by  the 
phrase — “strawberry  tongue,”  or  “raspberry 
tongue.”  This  is  specially  seen  on  the  fourth 
or  fifth  day  of  the  fever.  The  sides  of  the  jaws 
are  slightly  swollen,  stiff,  and  sore.  On  the 
ttcond  day  of  the  fever  the  rash  comes  out  It 
comes  out  in  fine  red  points  so  numerous  and 
grouped  so  closely  that  the  skin  appears  red  all 
over.  Appearing  first  on  the  face,  sides  of  the 
neck,  and  breast,  it  is  soon  spread  all  over  the 
body.  It  is  most  intense  by  the  fourth  day, 
and  begins  to  fade  on  the  fifth,  disappearing 
before  the  end  of  the  seventh.  The  intense  red¬ 
ness  of  the  skin  may  be  shown  by  contrast,  by 
drawing  the  point  of  the  finger  firmly  over  it. 
A  white  mark  is  produced,  to  which  the  redness 
quickly  retuma  The  soreness  of  the  throat  may 
be  felt  a  day  or  two  before  the  fever — it  in¬ 
creases  up  to  the  time  of  the  rash  appearing — 
the  tonsils  (p.  136)  being  very  red  and  swollen, 
and  in  ordinary  cases  it  diminishes  when  the 


eruption  reaches  its  height.  With  the  fading 
of  the  rash  the  pulse  becomes  lees  quick,  the 
fever  lessens,  and  all  the  symptoms  improve, 
and  in  the  course  of  a  few  days  the  fever  and 
its  attendant  quick  pulse,  &c.,  has  departed. 

With  the  disappearance  of  the  rash  another 
peculiarity  of  the  disease  presents  itself,  namely, 
desquamation  or  shedding  of  the  skin.  The 
scarf-skin  begins  to  separate  in  fine  or  large 
scales,  or  in  large  flakea  It  begins  on  the 
neck  and  chest,  spreads  to  the  other  parts  of 
the  body,  and  to  the  hands  and  feet  last.  Some¬ 
times  the  scarf-skin  of  the  hand  will  separate 
all  together  as  a  glove,  or  that  of  the  foot  like 
a  slipper.  It  usually  peels  off  in  laige  pieces. 
This  shedding  of  the  skin  lasts  a  considerable 
time.  As  a  rule  it  is  complete  by  the  tixtk 
week  from  the  beginning  of  the  fever,  but  it 
may  end  much  sooner. 

Now  the  chief  elements  in  these  symptoms 
are  the  sore  throat,  the  scarlet  rash,  and  the 
shedding  of  the  skin. 

While  the  above  statement  gives  the  symp¬ 
toms  and  course  of  an  ordinary  fully-developed 
attack  of  scarlet  fever,  there  are  some  varieties. 

The  attack  may  be  mild,  exhibiting  the  main 
symptoms  but  in  a  very  slight  degree,  and  often 
after  the  first  day  or  two  the  patient  is  so  little 
affected  that  he  or  she  seriously  objects  to  the 
confinement.  It  is  to  this  form  the  terra  scar¬ 
latina  is  applied.  It  means  merely  a  mild 
attack  of  scarlet  fever.  Practically,  however, 
the  mild  attache  are  often  found  to  be  more  eeri~ 
one  than  the  eeverer  form  just  described.  Scar¬ 
latina  ie  capable,  by  infection,  of  communicating 
the  worst  type  of  the  diaecue,  causing  rapid  death. 
Moreover,  the  evil  consequences,  so  common  in 
the  disease,  as  readily  attend  the  mild  as  the 
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severe  form.  In  a  mild  case  it  is  often  difficult 
to  impren  the  patient,  or,  in  the  case  of  a  child. 
He  parents  or  nurse,  with  a  due  sense  of  the 
risks.  Less  care  is  exercised,  there  is  improper 
ezpoauie,  and  dropsy  or  other  symptoms  of  kid¬ 
ney  disease  speedily  appear.  The  mUdut  cate 
cf  Korlatina  ought  to  be  treated  with  the  tame 
vuUch/id  care  at  the  most  eetere.  There  are  even 
milder  cases  of  scarlet  fever  than  those  noted. 
A  child  is  feverish  and  nnwell  for  a  day  or  two, 
and  apparently  becomes  quite  well,  though  un¬ 
usually  pale  and  not  strong.  No  raah  has  ap¬ 
peared,  or  at  least  has  been  noticed.  But,  in  a 
week  or  ten  days  after,  the  glands  at  the  side  of 
the  jaws  swell,  the  ears  become  sore,  perhaps 
the  skin  peels,  or  other  symptoms  lead  to  the 
conclusion  that  the  child  has  suffered  from 
scarlet  fever. 

Again  there  is  a  malignant  form  of  the  dis¬ 
ease,  in  which  there  are  great  brain  distorbance, 
convulsions,  and  low  muttering  delirium.  The 
tongue  is  dry,  the  throat  dark-red,  ulcerated, 
and  sloughing.  The  rash  comee  out  late,  and 
speedily  disappears.  Death  may  occur  before 
the  rash  has  time  to  appear. 

Scarlet  fever  occurring  at  or  immediately  after 
childbirth  assumes  very  fatal  charactera.  It  is 
a  form  of  puerperal  fever. 

The  results  of  scarlet  fever  are  many.  Ab¬ 
scesses  may  form  in  the  throat  or  in  the  glands 
at  the  sides  of  the  jaw;  suppuration  may  occur 
in  tlie  nostrils  and  in  the  eustachian  tube  (p. 
356)  leading  to  the  ear.  Disease  of  the  ear, 
accompanied  by  discharge  and  ending  in  deaf¬ 
ness,  is  common.  Various  affections  of  the 
membrane  surrounding  the  heart  (pericardium, 
p.  238)  and  lung  (pleura,  p.  266)  may  arise. 
Bheumatism  is  apt  to  follow.  The  chief  result 
is  inflammation  of  the  kidneys  (p.  295),  attended 
by  drop^  and  albumen  in  the  urine.  Inflam¬ 
mations  of  the  eyes  are  not  infrequent. 

The  infection  of  scarlet  fever  is  undoubtedly 
at  its  worst  during  the  shedding  of  the  skin, 
but  not  at  this  period  only.  It  is  very  probable 
that  the  sore  throat  is  also  infectious,  and  that 
therefore  the  disease  is  “catching”  from  its 
commencement  to  its  termination. 

Treatment. — Ditinfection  thould  bepractiaed 
from  the  beginning  tit  the  manner  advised  on 
p.  396.  At  the  beginning  of  the  disease  nothing 
is  more  valuable  than  a  warm  bath,  which  the 
patient  should  remain  in  for  from  20  minutes  to 
half  an  hour.  Before  the  bath  a  double-strong 
seidlitz-powder  should  be  given,  to  children  one 
or  two  tea-spoonfuls  of  citrate  of  magnesia  or  a 
dose  of  castor-odL  Failing  the  bath,  the  person 


should  be  wrapped,  naked,  in  a  blanket  wrung 
out  of  warm  water  and  rolled  in  warm  dry 
blankets.  After  an  hour  or  more  the  wet  things 
may  be  removed  and  dry  warm  clothes  put  in 
their  place.  The  patient  should  be  kept  strictly 
to  bed  in  a  well-ventilated  room,  in  which  a  fire 
is  kept  burning.  If  the  fever  ruus  high  the 
wet  pack  icith  cold  water  may  be  repeatedly 
used  if  soothing  to  the  patient  For  food,  milk, 
beef-tea,  strained  mutton-broth,  switched  eggs, 
and  such  articles  are  allowed.  To  encourage 
the  action  of  the  skin  and  kidneys  the  ammonia 
and  ether  mixture  (Prbscriptions  —  Fbvsb 
Mixtures)  is  valuable.  Inhaling  the  steam  of 
boiling  water  or  sipping  warm  milk  relieves  the 
riiroat.  A  warm  application  over  the  throat 
may  also  be  used  if  ^  pain  is  severe.  Some¬ 
times  nothing  is  so  soothing  as  allowing  a  piece 
of  ice  to  melt  in  the  month,  and  with  children 
giving  a  tea-spoonful  of  iced  milk  or  water  now 
and  again.  If  the  fever  runs  high,  quinine  is 
the  best  remedy,  of  which  one  grain  for  every 
two  years  of  age  is  given,  and  repeated  every 
six  hours  as  required.  For  adults  the  dose  is 
6  or  10  grains.  When  the  fever  has  departed, 
strengthening  food  is  necessary,  and  iron  and 
quinine  tonics.  Daily  during  the  progress  of 
the  case,  including  the  period  of  fever,  sponging 
the  body  with  lukewarm  water  containing  some 
vinegar  is  very  relieving.  The  whole  body  need 
not  be  done  at  once,  but  by  two  bathings  each 
day.  When  the  skin  begins  to  separate  the  body 
should  be  rubbed  all  over  with  carbolic  or  cam¬ 
phorated  oiL  This  prevents  the  scales  of  the 
skin  being  scattered  through  the  air,  and  dimi¬ 
nishes  the  risk  of  infection.  This  should  be 
repeated  daily  till  all  the  akin  has  separated. 
The  patient  should  not  be  permitted  to  leave 
his  room  or  mix  with  others  till  all  the  skin  has 
been  shed,  and  then  only  after  proper  disinfec¬ 
tion,  as  recommended  on  pp.  395,  396. 

Grave  cases,  and  cases  of  kidney  disease,  &c., 
must  be  in  the  care  of  a  physician.  Discharge 
from  the  ear  should,  from  the  very  first  appear¬ 
ance  of  it,  be  treated  as  advised  for  that  affection 
on  p.  398. 

Measles  {MorbiUi — Rubeola,  Plate  VI.)  is  an 
infectious  disease  occurring  most  commonly 
among  children,  not  because  grown-up  peo|de 
are  less  liable  to  be  attacked,  but  because  most 
people  have  it  in  childhood,  and  one  attack  pro¬ 
tects,  as  a  rule,  against  another.  This  is  not  a 
rule,  however,  that  has  no  exceptions ;  for  many 
cases  have  been  observed  of  persons  attacked  for 
the  second  time,  though  that  is  not  common. 
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The  cause  of  the  (ttsease  is,  without  excep- 
tionj  eentagioD ;  that  ia  to  saj,  a  q[)ecial  kind 
of  poisoBOiu  material  is  thrown  off  from  the 
body  of  a  person  saffcfio^  from  measles,  which, 
joining  entrance  to  the  body  of  a  healthy  per¬ 
son,  gives  rise  to  a  new  case  of  the  disease.  It 
can  never  arise  anew.  The  measles  germs  or 
seeds  most  be  sown  before  a  en^  of  measles 
can  arise.  Measles  than  spreads,  like  seariet 
fever,  from  person  to  person,  one  case  being 
capable  of  infecting  any  number  of  others. 
It  clings  to  clothing,  and  to  other  surfaces. 
Many  people  forget  this.  They^  visit  those  sick 
of  the  disease  without  fear  for  themselves,  be¬ 
cause  they  have  had  it  before,  forgetting  the 
risk  they  run  of  carrying  away  with  them  seeds 
of  the  disease,  to  infect  others  with  whom  they 
oome  in  contact.  Parents  too  often  forget  it 
when  diey  send  their  children  out  to  play,  or 
back  to  sdiool,  a  sufficient  time  after  their  re¬ 
covery,  but  without  previously  disinfecting  their 
clothing.  It  is  for  such  reasons  tbat^  when  one 
of  a  family  is  sick  of  measles,  the  others,  if  they 
are  living  in  the  same  hocBe,  should  be  kept  at 
home,  not  only  from  school  but  from  playing 
with  neighbours'  children,  lest  they  spr^  the 
fever.  It  would  appear  that  one  who  has  suf¬ 
fered  from  measles  is  scarcely  fVee  of  the  power 
of  imparting  the  disease  till  about  the  end  of  a 
month.  Of  course  the  infection  may  cling  to 
rooms  and  clothing,  that  have  not  been  disin¬ 
fected,  for  a  much  longer  time.  Measles  is  in¬ 
fectious  almost  from  the  beginning,  at  least  it 
is  infectious  even  before  the  rash  has  appeared, 
and  therefore,  even  before  the  real  nature  of 
the  affection  is  quite  certain.  A  patient  may, 
thus,  have  already  imparted  the  disease  to  othere 
before  H  could  be  kuown  that  he  was  himself 
suffering  from  it  This  is  different  from  scarlet 
fever,  in  which  the  chief  period  of  infection  ia 
while  the  scarf-skin  is  separating — the  period 
of  desquamation,  as  it  is  called. 

Symptoms  do  not  show  themselves  till  from 
twelve  to  fourteen  days  after  infection.  The 
attack  begins  with  signs  resembling  those  of 
cold-in-the-head  (catarrh,  p.  154).  There  are 
chills  or  shivering  fits,  in  children  sometimes 
convulsions,  followed  by  evident  fever.  The 
appetite  ia  lost,  the  tongue  white,  and  toere 
may  be  vomiting.  (Tough  is  present,  generally 
of  a  harsh  barking  character.  There  ia  sneezing, 
the  eyes  are  red  and  watery  and  sensitive  to 
light,  and  the  head  aches.  These  symptoms  in¬ 
crease  up  to  the  fourth  day,  when  the  rash 
begins  to  appear,  at  first  on  the  forehead  and 
temples,  at  the  edge  of  the  hair,  and  then  on 


the  cheeks,  chin,  and  neck.  It  then  extends 
downwards  over  chest,  arms,  belly,  and  legs. 
On  the  fourth  day  the  fever  seems  to  be  at  its 
height.  It  may  reach  104°  Fahrenheit  (see  p.lOX 
accompanied  by  rapid  pulse  and  sometimeB  de¬ 
lirium.  The  rash  consiste  of  well-marked,  red, 
roundish  spots,  raised  above  the  ekin.  Appear¬ 
ing  first  here  and  there,  they  quickly  form 
groups,  which  run  together  into  irregular 
patches.  When  they  are  numerous  the  skin  is 
swollen.  The  face  is  thus  very  red,  and  irregu¬ 
larly  swollen  and  rough,  when  the  rash  is  well 
out  The  spots  being  raised  above  the  surface, 
the  sldu  feels  very  rough,  and  so  measles  is 
easily  distinguicdied  from  scarlet  fever,  in  which 
there  are  no  raised  spots  but  only  a  general 
redness.  If  the  rash  is  well  ‘  out’  by  the  fourth 
day,  tiien  on  the  fifth  the  fever  usually  is  much 
diminished,  the  congfa  is  softer,  and  the  pulse 
leas  rapid.  Within  two  days  of  its  appearance 
the  rash  begins  to  fade,  disappearing  foom  the 
different  parts  in  the  order  in  which  it  came, 
but  leaving  a  mottling  of  the  skin,  of  a  dusky 
colour,  which  does  not  completely  fade  for  ten 
days  or  longer.  Very  fine  scales  separate  from 
the  skin,  of  the  face  and  neck  in  particular,  on 
the  disappearance  of  the  rash.  In  ordinary 
cases,  without  complications,  the  fever  has  al¬ 
most  if  not  quite  passed  away  by  the  seventh 
day,  leaving  the  patient  weak. 

It  is  very  common  for  the  cough  to  be  the 
first  thing  to  attract  special  attention.  A  child, 
who  has  been  restless  and  irritable  during  the 
day,  rouses  its  parents  in  the  night  by  a  hoarse 
barking  cough,  which  immediately  suggests 
croup  to  their  minda  It  has  not  the  metallic, 
brassy  ring  of  croup,  however,  for  which  it  may 
be  mistaken  till,  in  one  or  two  days,  out  comes 
the  measles  rash,  showing  the  true  nature  of 
the  illness. 

Measles  is  not  the  very  simple  disease  that 
many  people  seem  to  imagine.  Bronchitis  is 
a  very  common  complication,  maintaining  the 
high  fever  beyond  the  sixth  or  seventh  day, 
delaying  recovery,  or  causing  death.  In  young 
children  the  attack  of  the  disease  with  the  ac¬ 
companying  affection  of  the  chest  may  be  so 
severe  as  to  cause  death  before  the  rash  has 
time  to  appear.  In  hot  weather  an  attack  of 
diarrhoea  is  serious,  and  in  hot  climates  dysen¬ 
tery  is  not  an  infrequent  bad  attendant  of  the 
attack.  In  cases  of  children  with  not  robust 
constitutions,  measles  is  apt  to  leave  very  weak¬ 
ened  conditions  of  general  health.  Serious  in- 
fiamroation  and  ulceration  of  the  eyes,  dischargee 
from  the  ears,  and  swellings  of  glands  often 
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follow  an  attack  of  measles  in  unhealthy  chil¬ 
dren,  and  are  very  difficult  of  cure. 

Persons  may  suffer  from  measles  and  mumps 
or  whooping-cough  at  the  same  time. 

Treatment. — From  the  very  beginning  of 
the  disease,  before  the  suspicion  of  its  nature 
has  time  to  be  con6nned  or  otherwise,  the 
patient  should  be  separated  from  others,  and 
steps  should  be  taken  for  disinfection,  as  des¬ 
cribed  on  p.  395.  The  person  must  be  kept 
quiet  in  bed  in  a  room  kept  at  a  regular  degree 
of  warmth,  but  yet  with  plenty  of  pure  air. 
Draughts  and  chills  should  be  carefully  avoided. 
Bread  and  milk,  beef-tea,  mutton  broth,  and 
such  mild  food  ought  to  form  the  diet.  If  the 
fever  is  high  and  the  patient  restless,  a  warm 
bath  is  of  great  service,  or  sponging  with  luke¬ 
warm  water.  The  cough  may  be  relieved  by 
gargling  the  throat  with  warm  milk.  Sometimes 
sucking  a  small  piece  of  ice  is  very  grateful, 
but  much  improvement  need  not  be  expected 
till  the  fever  begins  to  diminish.  To  aid  in  pro¬ 
moting  the  action  of  the  skin  and  kidneys  the 
following  mixture  is  valuable: — 

Solution  of  the  Acetate  of  Ammonia, ...  14  ounce. 

Spirit  of  Nitrous  Ether .  J  „ 

Ipecacuanha  Wine, .  4  » 

Mttcilege  (Solution  of  Gum  Arabic),  ...  1  „ 

Water,  . 1  „ 

Give  from  a  half  to  one  tea-spoonful  (according 
to  age)  every  two  or  three  hours. 

This  is  specially  useful  at  the  height  of  the 
fever.  If  convulsions  occur,  a  warm  bath  should 
be  employed. 

As  recovery  takes  place  the  food  should  gradu¬ 
ally  return  to  the  full  ordinary  diet.  After  the 
disappearance  of  the  fever,  if  exhaustion  is  great, 
small  quantities  of  port  wine  are  necessary,  but 
not  otherwise.  A  dose  of  mild  opening  medi¬ 
cine  is  occasionally  necessary,  but  is  to  be  care¬ 
fully  given,  from  the  risk  of  looseness  of  the 
bowels. 

Affections  of  the  ears  and  eyes  are  to  be 
treated  as  recommended  in  Section  XII.  B. 

German  Measles  {FaUt  M9a$U»,  Rotheln, 
RuMlOy  Epidemic  Roteola.)  is  a  disease  apt  to 
be  mistaken  for  measles,  and  even  scarlet  fever. 
It  differs  from  measles  in  there  being  little 
sneezing,  little  cough,  and  nothing  of  the  red 
watery  eyes,  all  of  which  are  characteristic  signs 
of  measles.  It  is  a  different  disease  from  measles, 
for,  while  one  attack  of  measles  protects,  as  a 
rule,  from  a  second,  an  attack  of  false  measles 
gives  no  protection  from  true  measles,  though 
it  protects  against  a  second  attack  of  its  own 


kind.  It  never  develops  into  true  measles, 
though  a  child  may  have  a  real  attack  of  measles 
shortly  after  an  attack  of  German  measles.  It 
is  not  so  contagious  as  true  measles.  The  affec¬ 
tion  does  not  show  itself  till  from  one  to  two 
weeks  after  infection. 

Symptoms. — The  disease  is  marked  by  an 
eruption,  appearing  first  on  the  face  and  quickly 
spreading  over  forearm  and  hands,  legs  and 
feet,  and  rapidly  covering  the  whole  body. 
The  spots  are  raued  above  the  ah‘n,  of  a  dusky 
red,  irregular  in  shape,  and  they  soon  run  to¬ 
gether.  This  eruption  is  accompanied  by  little 
fever.  The  patient  may  complain  of  a  feeling 
of  fulness  of  the  head,  of  giddiness,  and  perhaps 
of  some  headache,  in  short  of  being  a  little 
‘tout  of  sorts,”  and  frequently  does  not  complain 
at  all,  the  rash  being  attended  by  apparently 
no  disturbance.  Moreover,  before  the  eruption 
there  is  often  little  complaint.  In  true  measles, 
as  noted  on  p.  401,  there  is  considerable  fever, 
with  severe  cough,  sneezing,  and  other  signs  of 
cold-in-the-head,  and  the  fever  usually  reaches 
its  height  when  the  rash  appears  on  the  fontrth 
day.  Now,  in  false  measles,  if  there  is  any  dis¬ 
turbance  before  the  fever  it  is  alight,  and  usu¬ 
ally  the  rash  appears  vithin  one  day,  or  at  the 
moet  two  dayt,  of  the  person  feeling  unwell.  It 
does,  however,  sometimes  happen  that  there  is 
considerable  fever,  loss  of  appetite,  &c.,  before 
and  during  the  rash,  and  in  young  children  the 
disease  occasionally  sets  in  with  vomiting,  diar¬ 
rhoea,  and  convulsions.  On  the  second  day  the 
rash  is  fully  out,  and  immediately  begins  to 
disappear,  fading  by  the  third  or  fourth  day. 
It  is  accompanied  by  itching,  but  on  fading  it 
leaves  no  mottling  of  the  skin  as  measles,  though 
the  separation  of  fine  scales  of  the  scarf-skin  may 
follow  it. 

Treatment. — Best  in  bed  for  threp  or  four 
days,  and  such  mild  diet  as  recommended  for 
measles  are  sufficient  ti'eatment.  The  infectious 
character  of  the  disease  must  not  be  forgotten, 
and  as  the  infection  probably  lasts  for  some 
weeks,  care  should  be  taken  that  the  disease  is 
not  spread. 

Small-pox  is  a  contagious  and  infectious 
disease.  Its  chief  feature  is  the  appearance  of 
a  rash  on  the  skin,  consisting  first  of  pimples, 
which  enlarge  and  become  little  sacs  filled  with 
clear  fluid,  afterwards  changing  into  matter. 
Scabs  form  when  the  matter  dries  up,  and  on 
their  fall,  they  leave  marks  or  not  according  to 
the  severity  of  the  attack.  There  are  different 
degrees  of  severity  of  an  attack  of  small-pox,  in- 
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dicated  by  the  eruption.  In  the  lew  aerioiu  form 
the  different  poeka  are  wparate  from  one  an¬ 
other,  and  the  small-pox  is  said  to  be  Jutinct  or 
ducr«te,  in  a  more  violent  form  the  pocks  run 
together,  and  the  disease  is  said  to  be  eonjlutnt. 
The  former  kind  is  often  fatal,  the  latter  nearly 
always  so.  The  disease,  like  other  contagious 
fevers,  has  a  period  of  incubation,  there  is,  that 
is  to  say,  an  interval  between  the  time  when 
the  disease  is  caught  and  the  time  when  it 
begins  to  show  itMlf.  That  period  is  from 
eight  to  eleven  days.  In  all  cases  several  stages 
can  be  recognized  in  the  progrew  of  the  fever. 
These  stages  are— that  of  invaiion,  the  period 
of  the  banning  of  the  attack,  that  of  eruption, 
the  period  when  the  rash  appears,  that  of  $up- 
puration,  the  period  during  which  the  contents 
of  the  pocks  become  matter,  and  that  of  drying- 
up  or  deeiecation,  when  crusts  form.  The  time 
of  these  stages  n)ay  be  given.  As  a  rule  the 
fever  begins  eight  or  twelve  daye  after  the  dis¬ 
ease  is  “caught;”  on  the  third  day  of  the  fever 
the  eruption  appears;  about  the  eighth  day  sup¬ 
puration  begins,  and  lasts  till  the  eleventh,  after 
which  the  drying-up  procew  goes  on;  the  scabs 
tend  to  separate  obout  the  fifteenth,  eighteenth, 
or  twentieth  tiay.  These  are  the  times  for  the 
appearance,  suppuration,  and  drying-up  of  the 
eruption  on  the  face-  On  other  parts  of  the  body 
the  various  stages  are  a  little  later  in  occurrence. 

Symptoms  of  Distinct  Small-pox. — The 
chief  symptoms  at  the  beginning  of  this  form 
are  fever  and  constant  sweating,  vomiting  and 
oostivenew  of  the  bowels,  and  wvere  pain  in 
the  small  of  the  back. 

The  attack  is  usually  sudden.  The  patient 
is  seized  with  shivering  fits  (rigors)  followed  by 
great  heat  of  the  skin.  The  sweating  is  marked 
for  several  days  in  grotvn-np  persons,  not  in 
children.  In  children  also  diarrhoea  (loosenew 
of  the  bowels)  is  usual  and  not  costiveness,  but 
in  adults  diarrhoea  is  rather  the  indication  of  a 
very  severe  attack.  Convulsions  are  also  com¬ 
mon  in  children.  The  pain  in  the  back  is  usu¬ 
ally  severe,  and  may  be  attended  by  nnmbnew 
or  paralysis  of  the  legs  and  difBculty  in  making 
water.  Instead  of  the  severe  pain  in  the  small 
of  the  back,  there  may  be  doll  pains  throughout 
the  body  like  those  of  rfaeumatlsin.  During  this 
time  the  fever  runs  high. 

With  the  beginning  of  the  eeeond  etage — the 
appearance  of  the  eruption  —  the  fever  falls 
and  the  other  symptoms  disappear,  so  that  the 
patient  may  seem  to  be  almost  welL  This  con¬ 
tinues  till  about  the  eighth  day,  when  the  fever 
returns  with  the  suppuration  of  the  pocks.  The 


eruption,  as  it  appears  on  the  third  day,  consists 
of  small  red  hard  points,  slightly  raised  above 
the  skin.  They  grow  larger,  and  in  the  course 
of  a  day  form  hard  prominent  pimples.  In  the 
course  of  two  more  days  they  have  become  con¬ 
verted  into  vesicles,  that  is,  small  sacs  or  blebs 
containing  a  milk-like  fluid.  They  go  on  in¬ 
creasing  in  size.  On  the  eighth  day  the  fluid  they 
contain  has  become  yellowish,  and  consists  of 
matter  or  pus.  Hence  the  eruption  consists 
now  of  pustules,  or  small  absceases.  On  this 
day,  also,  the  skin  around  each  pock  or  pustule 
is  distinctly  red.  There  U,  indeed,  a  ring  of 
inflammation  round  each.  Accompanying  the 
inflammation  there  is  swelling  in  the  skin  and 
parts  beneath  it.  The  pustules  are  painful  and 
the  fever  returns. 

The  return  of  the  fever  marks  the  arrival  of 
the  third  stage,  that  of  suppuration.  The  pus¬ 
tules  still  increase  in  size,  and  the  yeliownew 
of  their  contents  becomes  more  visible.  This 
stage  is  marked  also  by  swelling,  already  noted, 
of  the  parts  on  which  the  eruption  is  seated, 
which  increases  up  to  the  ninth  day  of  the  dis¬ 
ease,  and  then  diminishes,  disappearing  about 
the  eleventh  day.  It  is  greatest  where  the  skin 
is  loose,  and  thus  is  often  very  great  on  the  eye¬ 
lids,  causing  complete  closure  of  the  eyea  It  is 
marked  on  the  Imnds  and  feet.  The  fever  of 
the  period  of  suppuration  may  not  be  so  high  as 
the  early  fever.  It  is  accompanied  by  shiver- 
ings,  quick  pulse,  loss  of  appetite,  furred  tongue, 
and  delirium.  It  lasts  for  three  days,  and  then 
if  the  case  progresses  fevourably,  n4)idly  dis¬ 
appears,  not  to  return,  and  the  other  symptoms 
with  it.  The  pustules  thereafter  pass  through 
the  process  of  drying-up,  to  be  noticed  im¬ 
mediately. 

The  eruption  does  not  appear  all  over  the  body 
at  once.  It  begins  on  the  face  and  neck,  spreads 
to  the  upper  part  of  the  chest,  arms,  and  hands, 
to  the  rest  of  the  body  later,  and  to  the  legs  last. 
In  the  course  of  two  days  it  will  have  spread 
over  the  body.  But  those  on  the  face  having 
appeared  first,  will  always  be  in  advance  of  the 
others,  and  thus  those  on  the  face  may  be  dried 
up  while  those  on  the  legs  are  only  fully  ripe. 
The  eruption  is  also  present  on  the  lining  mem¬ 
brane  of  the  throat  and  month,  and  causes  pain 
in  the  throat,  felt  from  the  commencement  of 
the  rash.  It  is  also  sometimes  present  on  the 
lining  membrane  of  the  eyelids  (the  conjunctiva, 
p.  339),  and  may  lead  to  serious  injury  of  the  eyes. 
The  pocks  on  the  body  have  often  a  depression 
in  the  centre,  not  seen  in  those  on  the  face. 
Pocks  showing  this  are  said  to  be  umbilicated. 
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The  /inal  stage  of  small-pox  is  that  in  which 
the  pustules  dry  and  farm  scabs.  The  scabs 
begin  to  from  the  face  between  the  fifteenth 
and  twentieth  days,  and  a  little  later  from  the 
body.  A  red  prominence  is  left,  after  the  fall 
of  the  scab,  on  which  scales  form,  and  from 
which  they  fall  for,  it  may  be,  sereral  weeks. 
Finally  after  some  months  the  redness  dis¬ 
appears,  and  a  white  scar  is  left,  below  the 
lerel  of  the  rest  of  the  skin.  If  the  pocks  have 
not  been  lai^,  the  marks  may  be  very  alight. 

Sncb  is  the  history  of  distinct  smalUpox.  It 
is  one  of  the  least  fatal  forms  of  the  disease,  ex¬ 
cept  in  unvaceinated  children  below  one  year 
of  age.  Nevertheless  it  may  prove  fatal  even 
in  grown-up  persona  When  death  oocnts  from 
distinct  small-pox,  it  happens  about  the  eighth 
or  ninth  day.  According  to  the  Frendi  physi¬ 
cian,  Trousseau,  a  fatal  issue  is  to  be  feared 
when  the  eruption  does  not  come  well  out  by 
the  fifth,  sixth,  or  seventh  day,  when  the  pus¬ 
tules  are  irregularly  formed,  when  the  sweating 
ceases  saddenly  and  cannot  be  recalled,  and 
when  delirium  occnrs  with  dry  cold  skin  and  a 
weak,  sharp,  irr^fular  pnlae.  Profound  nncon- 
sciousness  and  twitchings  of  the  tendons  are 
signs  of  approaching  death. 

Symptoms  of  Confluent  Small-pox. — The 
confluent  form  of  the  disease,  in  which  the  pocks 
run  together,  is  a  very  fatal  form.  The  symp¬ 
toms  of  its  commencement  are  similar  to,  but 
more  severe  than,  those  already  described.  The 
pains  are  more  intense,  fever  more  decided, 
and  vomiting  continnons.  The  eruption  comes 
ont  earlim*  than  in  the  ordinary  case,  appear¬ 
ing  on  the  second  day  instead  of  the  third, 
though  in  very  bad  cases  the  rash  may  be  de¬ 
layed.  The  fever  is  not  only  very  high,  but  it 
does  not  fall  for  any  time  between  the  period 
of  the  rash  appearing  and  the  period  of  the 
pocks  ripening,  as  it  does  in  distinct  small-pox. 
It  is  almost  continuous  till  the  pustules  have 
become  yellow  with  matter.  The  eruption, 
which,  as  already  stated,  appears  early,  and 
may  at  first  be  mistaken  for  measles,  because 
of  the  genera!  redness  of  the  face,  consists  of 
small  pimples  extremely  close  set.  As  they 
grow  in  sine  great  sweUing  of  the  face  is  pro¬ 
duced,  and  when  they  grow  into  blebs,  they  so 
run  together  that  large  patches  of  raised  skin 
are  prodnoed  like  that  caused  by  a  blister.  The 
swelling  of  the  face  is  accompanied  by  swollen 
eyelids,  swollen  jaws  and  ears,  and  there  are 
constant  flow  of  water  (saliva)  from  the  mouth, 
aud  hareh  cough.  The  ball  of  the  eye  may  be 
fiercely  attacked  and  vision  destroyed.  The 


swelling  of  the  face  and  the  flow  from  the 
mouth  should  begin  to  diminish  by  the  eleventh 
day.  At  the  same  time  there  occurs  great 
swelling  of  the  hands  and  feet,  due  to  the  pus¬ 
tules,  and  the  swelling  is  accompanied  by  pain. 
When  the  pustules  have  become  ripe,  full  of 
matter,  which  occurs  between  the  eleventh  and 
thirteenth  day,  they  give  out  a  moat  disgusting 
stench,  and  the  patient’s  skin  is  in  a  most  seri¬ 
ous  condition,  with  the  leaking  pnstnles,  ulcers 
formed  from  them,  and  often  boils  and  abscesses, 
due  to  some  extent  to  the  irritation  of  the  de¬ 
composing  matter  of  the  pocks.  (Plate  YII.). 

Delirium,  in  confluent  sroall-pox,  is  apt  to 
continne  from  the  fifth  day  of  the  disease  till 
the  thirteenth  or  fourteenth  day,  when  it  should 
cease.  Bat  the  fever  has  not  such  a  defined 
period,  for  it  may  be  maintained  beyond  the 
third  week  by  the  formation  of  boils  and  ab¬ 
scesses  in  the  skin,  aud  also  in  deeper  parts. 
At  tiiis  late  period  attacks  of  shivering,  with 
high  fever,  indicate  the  formation  of  deep  boils. 

In  confluent  cases  death  is  very  common,  aud 
nanally  occnrs  between  the  eleventh  and  four¬ 
teenth  days.  Excessive  delirium,  or  deep  un¬ 
consciousness,  great  prostration,  much  difficulty 
of  breathing,  and  anxiety,  these  are  all  bad 
signa  Death  sometimes  arises  from  suffocation 
by  swelling  and  the  formation  of  membranes  in 
the  throat.  Inflammation  of  the  lungs  may 
hssten  a  fatal  termination.  But  even  nhonid 
the  patient  survive  this  period,  prostration  and 
death  are  too  apt  to  be  the  result  of  the  pro¬ 
longed  formation  of  boils,  Ac.,  in  tlie  skin  and 
dee])er  parts. 

Black  Small-pox  is  the  most  fatal  form,  and 
is  so  called,  becanse,  while  the  ordinary  rash  is 
scanty  there  is  an  emption  of  dark  blue,  violet, 
or  black  spots.  These  are  due  to  bleeding  that 
has  taken  place  into  the  skin,  and  in  some  cases 
blood  is  lost  from  the  nose,  mouth,  and  other 
parts.  Such  cases  are  accompanied  by  delirium 
and  high  fever  and  rapidly  end  in  death. 

Treatment. — As  in  other  fevers  with  rash, 
no  attempt  need  be  made  to  arrest  or  cure  an 
attack  of  small-pox.  It  will  ran  its  own  course. 
All  that  remains  for  friends  or  doctor  to  do  is 
to  '^stand  by,”  and  do  all  that  is  possible  for  the 
patient's  comfort  and  for  the  maintenance  of 
his  strength.  The  patient  should  be  placed  in 
a  large  well-ventilated  room.  The  patient  must 
not  be  heavily  covered.  His  body  and  his  bed 
should  be  kept  as  dean  as  possible,  sponging 
with  Inkewarm  water  may  be  adopted,  aud 
the  bed-sheets  should  frequently  be  changed. 
The  skin  may  be  anointed,  after  sponging,  with 
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oU  re-oil  or  vaseliaa.  Mutton  broth,  milk,  beef- 
lea,  Ac.,  should  be  given  in  amall  quantities 
frequently.  Lemonade,  or  gingerade,  or  acid 
<liinka  made  with  dilute  sulphuric  add,  are 
grateful  If  deliiiam  and  excitement  are  great, 
lukewarm  baths  are  of  use.  The  attendants 
should  hare  been  vaccinated.  A  patiaut  who 
recovers  must  not  be  allowed  to  mix  with  other 
p>er8on8  till  all  crusts  and  scales  have  dis¬ 
appeared,  and  till  daily  baths  for  a  week  hare 
been  taken.  The  utmost  care  must  be  taken  to 
prevent  the  spread  of  the  disease,  as  advised  on 
p.  395.  During  a  small-pox  epidemic  all  on- 
vaccinated  ptfBons  should  be  vaccinated,  and 
among  thoee  who  have  been  vaccinated,  but  ss 
long  before  as  seven  years,  re-vsocination  should 
be  practised. 

Small-pox  as  altered  by  Vaccination 
fied  Snail-pox — £orn-pox). — While  vaccination, 
if  properly  performed,  as  a  general  rule  protects 
from  small-pox,  yet  a  vaccinated  person  may  ! 
taks  the  disesse ;  but  it  does  not  run  the  ordi- 
auj  coarse,  and  the  risk  attending  it  is  slight. 
In  the  same  way  a  person  who  has  had  small¬ 
pox  is  protected,  ss  a  general  rule,  from  a  second 
attack.  Yet  cases  do  occur  where  the  disease 
attacks  for  the  second  time,  and  in  this  case 
also  it  does  not  run  its  full  course.  In  both 
cases  the  disesse  is  altered.  It  is,  nevertheless, 
the  same  disease,  for  if  a  person  suffering  from 
the  altered  form  communicatee  the  disease  to 
an  unvaccinated  person,  in  that  person  it  will 
appear  in  its  ordinary  unaltered  form.  A  vac¬ 
cinated  person  suffering  from  a  mild  attack  of 
small-pox  may  thus  communicate  the  disesse  in 
its  most  aggravated  form  to  an  unvaccinated 
person.  (Eruption  is  shown  on  Plate  YIL) 

The  symptoms  of  altered  smalUpox  are  up 
to  a  certain  point  similar  to  those  deecribed 
under  distinct  small-pox.  The  symptoms  at  the 
beginning  are  the  same — shivering,  fever,  pains 
in  the  back,  vomiting — but  they  are  milder. 
The  eruption  comes  out  about  the  same  time — 
the  third  or  fourth  day — but  the  pimples  are  few 
in  number.  They  suddenly  cease  to  progress 
in  the  usual  way,  and  soon  disappear.  Or  the 
eruption  comes  out  as  usual,  progresses  to  the 
Btaqe  of  forming  blebs,  and  then  dries  up  with¬ 
out  any  fever  of  suppuration.  Even  when  the 
pocks  reach  a  more  advanced  stage,  swelling  of 
the  face,  of  the  hands  and  feet,  and  other  symp¬ 
toms  of  the  bad  forma  of  smali-pox  are  scarcely  > 
ever  seen  in  small-pox  altered  by  vaccination. 
In  short  the  disease  never  gets  a  proper  hold  of 
the  person.  It  may  flourish  for  a  few  days,  but  ! 


speedily  looses  its  hold  and  convalescence  begins. 
Just  ss  some  seeds  sown  in  particulsr  kinds  of 
soil  may  never  produce  good  frui^  because  the 
soil  is  deficient  in  the  particular  kind  of  nourish¬ 
ment  they  need,  so  that  they  spring  up  and  pro¬ 
gress  to  a  oertaiu  stage  only  to  wither  sway,  so, 
in  a  penon  who  has  had  small-pox  previously 
or  has  been  vaccinated,  there  seems  to  be  a 
want  of  the  particular  elementa  in  the  blood 
and  body  on  whidi  the  small-pox  poison  flour- 
ishea  They  either  are,  on  that  account,  unable 
to  take  a  second  attack,  or,  if  they  take  it,  the 
disease  advances  only  a  little  way  and  then 
abruptly  terminates. 

luoeulated  Small-pox.— Long  before  vac¬ 
cination  was  known  it  had  been  observed  that 
persons  who  were  inoculated  with  small -pox, 
into  whose  skin,  that  is  to  say,  the  emall- 
pox  poison  was  deliberately  inserted,  suffered 
usually  from  a  milder  form  of  the  disease  than 
!  those  who  caught  the  infection  in  the  ordinary 
way,  while  at  the  same  time  they  were  pro¬ 
tected  frotn  another  attack.  It  appears  that 
the  habit  of  inocnlating  small -pox  was  prao- 
tiaed  from  time  immemorial  in  Persia  and 
China,  just  because  amall-pox  wss  so  common 
that  few  could  escape  it,  and  because  the  attack 
was  less  likely  to  be  fatal  when  deliberately 
communicated  in  this  way.  An  English  lady, 
Lady  Mary  Wortley  Montague,  observed  the 
practice  while  residing  in  Constantinople  in 
1717,  and  had  her  son  of  six  years  of  age  in¬ 
oculated  with  success.  Betuming  to  England 
she  announced  the  practice  in  1721,  and  had  it 
performed  with  good  result  upon  her  daughter. 
As  a  result  the  practice  spread,  but  met  with 
much  oppoeitiou.  But  after  a  time  it  was  ac¬ 
cepted,  and  generally  performed  till  vaccination 
was  introduced. 

On  the  second  day  after  matter  from  a  small¬ 
pox  pustule  has  been  introduced  under  the  skin 
of  a  person,  a  pimple  appears  at  the  spot.  By 
the  fourth  day  it  has  become  a  bleb,  and  by  tlie 
seventh  or  eighth  the  milky  fluid  in  the  bleb 
has  become  matter,  that  is,  the  bleb  has  become 
a  pustule.  It  is  surrounded  by  a  red  inflamed 
ring,  which  increases  up  to  the  tenth  day,  and 
on  which  a  number  of  smaller  pustules  appear, 
round  the  large  one,  which  also  increases  in  size. 
It  is  not  till  this  time  that  any  signs  of  general 
disturbance  appear.  But  now  shiveringa  occur, 

I  fever  arises,  headache  and  pains  in  the  loins  are 
felt,  and  there  is  vomiting — the  usual  signs  of 
the  beginning  of  an  attack  of  small-pox.  On 
!  the  eleventh,  twelfth,  or  thirteenth  day  after  the 
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inoculation  the  ordinary  amall-pox  rash  appears, 
which  follows  the  course  deecribed  under  die* 
tinct  amall-pox. 

Small-pox  so  produced  is  infectious,  and  an 
inoculated  person  might,  therefore,  originate 
an  epidemic.  Moreover,  though  usually  mild, 
it  was  sometimes  disfiguring  and  fatal.  One 
can,  then,  understand  how,  at  one  time,  the 
disease  was  feared  and  dreaded,  when  persons 
would  run  the  risk  of  being  inoculated  rather 
than  take  the  chance  of  escaping  infection  in 
the  ordinary  way.  This  is  one  of  many  facts 
of  which  the  agitators,  who  denounce  vaccina¬ 
tion,  are  surely  ignorant. 

Vaccination  (from  Latin,  vacea,  a  cow.  Cote- 
pox).  (  Plate  VI.)  In  spite  of  inoculation,  prac¬ 
tised  as  described  in  the  preceding  paragraphs, 
the  mortality  from  small-pox  seemed  to  be  on 
the  increase  in  Britain,  when,  in  1798,  Edward 
Jeuner,  a  surgeon  practising  in  Oloucestenhire, 
published  an  inquiry  into  the  causes  and  effects 
of  oow-pow. 

Cow-pox  is  a  disease  of  oxen,  manifested  by 
the  appearance,  usually  on  the  teats  and  udders 
of  cows,  of  pocks,  which  almost  exactly  resemble 
those  of  small-pox.  There  is  also  a  disease  of 
the  horse,  called  horse-pox,  supposed  to  be  the 
same  disease  to  which  the  term  grease  is  ap¬ 
plied,  which  is  believed  to  be  the  same  disease 
as  cow-pox.  Cow-pox  is  a  contagious  disease, 
and  is  liable  to  break  out  as  an  epidemic  among 
cattle.  Now,  anyone  who  milks  a  cow,  suffer¬ 
ing  from  this  disease,  is  liable  to  get  on  the 
hands  some  of  the  matter  from  the  pocks,  and 
if  by  a  scratch  or  other  pathway  the  matter  can 
pass  into  the  system  of  the  person,  that  person 
is  likely  to  contract  the  disease,  which  will  show 
itself  by  the  appearance  of  pocks  at  the  infected 
|)arts,  but  by  no  other  symptoms  of  any  conse¬ 
quence.  It  had  been  for  long  a  tradition  among 
dairy-folks  that  anyone  who  had  thus  contacted 
cow-pox  was  safe  from  the  risk  of  an  attack  of 
small-pox.  This  notion  Edward  Jenner  had 
become  aware  of  while  still  an  apprentice  to  a 
surgeon,  and  it  took  firm  hold  of  his  mind.  For 
years  he  did  not  cease  to  think  of  it,  to  in¬ 
quire  oouceming  its  truth,  to  make  obeervations 
and  experiments  as  well.  For  thirty  years  he 
worked  quietly  at  the  subject,  and  then  he  pub¬ 
lished  his  work  on  cow-pox,  which  completely 
established  the  truth  of  the  old  and  vague  idea, 
and  raised  it  at  once  to  the  rank  of  a  scientific 
fact.  He  gave  details  of  persons  who  had  acci¬ 
dentally  contracted  cow-pox,  and  who  had  re¬ 
mained  proof  against  the  infection  of  small-pox. 


He  showed  that  persons  who  had  thus  been 
accidentally  vaccinated  were  safe  from  small¬ 
pox  even  when  small-pox  matter  was  deliber¬ 
ately  introduced  into  their  bodies.  He  did  more. 
He  took  matter  from  the  pocks  of  a  oow  and 
iutioduced  it  into  the  skin  of  a  child.  In  time 
this  child  showed  the  pocks  of  vaccination,  now 
so  familiar  to  every  one.  With  matter  from  this 
child  he  vaccinated  a  second,  and  with  matter 
from  the  second  he  vaccinated  a  third,  and  so 
on  through  five  generations.  Then  into  the 
body  of  the  child  vaccinated  last  Ae  inirotlveecl 
mall~pox  poiton  and  found  it  proof  agaimt  the 
dieeaee.  This  was  convincing  evidence  that  the 
matter  of  the  cow-pox  could  still  protect  from 
small-pox  even  after  it  had  passed  through  the 
systems  of  many  persoiu  in  succession.  It  was 
not,  therefore,  necessary  to  go  back  to  the  cow 
for  matter.  After  the  publication  of  Jenneris 
work  his  statements  were  subjected  to  tests  of 
the  utmost  severity,  and  were  found  to  be  per¬ 
fectly  unassailable.  Thus  at  the  Loudon  Small¬ 
pox  Hoepital,  in  the  two  years  following  that  of 
Jenneris  publication,  7500  persons  were  vacci¬ 
nated,  and  about  one  half  were  afterwards 
inoculated  with  small-pox  poison  without  the 
slightest  effect. 

Course  of  the  Vaccination  Pocks. — When 
a  person  has  been  properly  vaccinated,  notliing 
iq>pearB  where  the  matter  has  been  inserted  till 
the  second  or  third  day,  when  a  small  red 
pimple  shows  itself.  This  grows  larger  and 
becomes,  by  the  fifth  or  sixth  day,  a  rounded 
greyish  bleb  filled  with  clear  fluid,  and  usually 
not  raised  in  the  centre.  It  goes  on  becoming 
larger  till  the  eighth  day.  After  this  the  clear 
contents  begin  to  become  yellowish,  the  skin 
round  the  pock  becomes  red,  inflamed,  and 
thickened,  and  by  the  tenth  day  the  skin  for 
some  distance  round  the  pock  is  deeply  red  and 
hard,  and  the  contents  of  the  pock  have  become 
yellow  matter.  The  pock  now  begins  to  dry 
up,  and  the  inflammation  and  hardening  round 
about  to  lessen,  till  by  the  fourteenth  or  fifteenth 
day  the  pock  has  changed  to  a  dry  dark  scab, 
which  falls  about  the  twentieth  day  or  a  few 
days  later,  leaving  a  scar  in  the  skin  presenting 
numerous  little  pits,  Uie  surrounding  inflam¬ 
mation  having  disappeared.  If  the  vaccination 
has  been  successful  the  scar  remains  for  life, 
and  is  easily  recognized.  A  scar  not  well  marked 
means  imperfect  vaccination;  and,  of  course,  the 
degree  of  safety  from  small-pox  varies  with  the 
degree  of  effect  which  the  vaccination  matter 
has  produced  in  the  body  of  the  person.  Dur¬ 
ing  the  progress  of  the  pocks  the  person  exhibits 
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■ignB  of  being  genenlly  affected,  but  not,  as  a 
rule,  before  the  eighth  day.  There  is  some 
degree  of  fererishnees,  restleesDees,  irritability, 
and  disturbance  of  digestion,  which  soon  pass 
off,  but  still  indicate  that  the  vaccination  has 
produced  more  effect  than  simply  a  pustule  at 
the  place  where  the  matter  was  inserted.  If 
the  pocks  do  not  pass  through  the  stages  de¬ 
scribed,  if,  for  eiample,  a  scab  is  formed  on  the 
fifth  or  sixth  day  which  soon  falls,  the  vaccina¬ 
tion  is  not  perfect  and  the  protection  is  not 
complete. 

Now  the  same  pocks  are  produced  whether 
the  matter  has  been  taken  direct  from  the  cow 
or  from  a  person  previously  vaccinated. 

The  matter  intended  for  vaccination  should 
be  taken  from  the  cow  or  from  the  human 
being  on  the  eighth  dag,  while  it  is  still  clear 
and  transparent 

Mode  of  Vaccination.  —  One  of  the  moat 
valuable  parts  of  Jenner’s  work  was  the  proof 
that  the  matter  of  the  cow-pox  could  be  passed 
through  human  beings  for  many  generations 
without  its  value  being  lessened.  From  each 
fully  grown  pock  sufficient  matter  can  be  ob¬ 
tained  to  vaccinate  about  a  dozen  persons. 
When  the ‘pock  is  opened  by  the  fine  point  of 
a  clean  lancet,  the  clear  fluid  runs  out,  and  this 
fluid  may  be  placed  on  the  skin  of  an  unvaoci- 
uated  person  from  the  lancet  point,  and  caused 
to  enter  the  blood  by  the  point  being  passed  into 
the  skin  sufficiently  deeply  to  reach  the  true  akin. 
A  simple  method  consists  in  making  a  series  of 
scratches  acroee  one  another  (as  in  Fig. 

181),  with  the  clean  lancet  point,  on  the 
part  of  the  skin  where  the  matter  is 
placed.  The  scratches  should  be  just  rig.  m. 
deep  enough  to  show  blood.  If  they 
ore  too  deep,  the  flow  of  blood  may  wash  the 
matter  away.  The  upper  part  of  the  arm 
is  usually  chosen.  The  matter  may  be  kept 
for  any  length  of  time  in  properly  sealed  tubes. 
Extremely  fine  hair-like  tubes  are  used.  When 
the  end  of  the  tube  is  placed  in  a  drop  of  the 
fluid,  the  matter  paseee  up  by  attraction,  and 
when  the  tube  is  thus  three-parts  filled,  the 
ends  are  sealed  in  a  flame.  Or  the  matter  may 
be  placed  on  small  slips  of  glass  or  on  clean  quill 
points  and  allowed  to  dry.  When  the  matter  is 
required  for  use,  the  ends  of  the  tube  are  broken 
off  and  it  is  blown  out  on  to  the  skin,  or  the 
plates  or  quills  are  moistened  with  a  small  drop 
of  pure  water  and  rubbed  on  the  skin  where 
the  scratches  are  made.  Thus  from  one  good 
pock  sufficient  matter  may  be  preserved  to  vac¬ 
cinate  half-a-dozen  or  a  dozen  persons. 


Objections  to  Vaccination. — It  might  have 
been  supposed  that  when  Jenner  had  conclu¬ 
sively  shown  the  value  of  his  practice,  and  when 
cases  by  the  thousand  and  tens  of  thousand 
confirmed  his  views,  and  proved  that  by  means 
of  vaccination  a  hateful  disease,  which  killed 
thousands  annually  and  mutilated  for  life  many 
thousands  more,  could  be  rendered  practically 
harmless,  it  might  have  been  supposed  that  the 
acceptance  of  the  practice  would  have  been  uni¬ 
versal  But  it  was  not  so.  Objectors  roee  on 
every  aide,  and  the  more  successful  the  method 
was  shown  to  be  the  more  vigorous  became  the 
opposition.  One  set  of  objections  was  smiti- 
mental.  It  was  maintained  that  with  the  cow- 
pox  some  of  the  dispoeition  of  the  ox  would  be 
imparted.  It  was  declared  that  the  moral  char¬ 
acter  of  children  became  perverted,  that  they 
!  exhibited  the  effects  of  a  "  bestial  humour,” 
that  as  vaccination  was  carried  on  the  human 
race  would  degenerate,  that  innumerable  evils 
would  arise,  that  innumerable  new  and  unheard- 
of  diseams  would  appear,  that  brutal  tendencies 
would  appear  in  vaccinated  children,  and  that 
even  brutal  features  would  show  themselves,  in 
the  appearance  of  horns,  hair,  perhaps  tails,  in 
the  expression  of  the  voice,  which  would  become 
bellowing,  in  the  character,  which  would  become 
bullying.  Pamphlets  and  doggerel  rhymes  of 
the  wildest  description  were  published  to  throw 
discredit  on  the  practice.  The  following  verses 
from  one  of  these  sufficiently  show  the  nature 
of  this  opposition: — 

0  Jenner  I  tby  book  nightly  phantasies  rousing, 

Full  oft  makes  me  quake  for  my  beart'sdearest  treasure; 
For  fancy,  in  dreams,  oft  presents  them  all  browsing 
On  commons,  just  like  little  Nebuchadnessar. 

There,  nibbling  at  thistle,  stand  John,  Jem,  and  Mary, 
On  their  foreheads,  0  horrible !  crumpled  boms  bud; 
There  Tom  with  his  toil,  and  William  all  hairy, 
Reclined  in  a  comer  are  cbewring  the  cud. 

Another  kind  of  objection  was  of  the  pious  sort. 
Small -pox  was  a  “merciful  provision  on  the 
part  of  Providence  to  lessen  the  burthen  of  a 
poor  man’s  ffimily;”  it  was  impious  to  attempt 
to  set  aside  a  divine  dispensation ;  &c.,  &c. 

There  were  other  and  more  serious  objections. 
It  was  urged,  and  proofs  were  offered  in  support 
of  the  statement,  that  vaccination  did  not  give 
the  protection  asserted,  that  many  vaccinated 
persons  were  seized  with  small-pox,  that  vacci¬ 
nation  BO  affected  the  system  as  to  lay  it  open 
I  to  such  diseases  as  consumption,  scrofula,  &c., 
and  that,  with  the  vaccine  matter,  the  poison  of 
such  diseases  as  syphilis  might  be  and  was 
introduced.  The  result  of  these  more  scientific 


408 


VALirE  OF  vaccination: 


[Seot  XIIL 


objectiona  was  to  ronse  the  supporters  of  T&cci- 
imtiou  to  the  fullest  and  most  far-reaching 
inquiries.  Medical  colleges  and  medical  men 
were  appealed  to  in  every  civilized  nation,  and 
as  a  consequence  a  body  of  evidence  in  favour 
of  vaccination  was  prodoced,  wliich  to  this  day 
stands  uuassailed  and  luiasaailahle,  fitted  to 
convince  every  rational  mind  that  vaccination, 
if  properljf  and  univertaUly  employed,  affords  a 
method  of  completely  stamping  out  small-pox 
from  the  face  of  the  earth.  Anyone  who  chooees 
to  examine  the  question  for  himself  will  find 
the  facts  in  “Papers  Relating  to  the  History 
and  Practice  of  Vaccination,”  presented  to  the 
British  House  of  Commons,  and  published  in 
1857.  Some  of  the  most  striking  facts  may  be 
given.  It  is  estimated  that  in  100  years  before 
the  introduction  of  vaccination,  45  millions  of 
persons  died  in  Europe  of  small-pox.  In  Green¬ 
land  in  1734  two-thirds  of  the  population  were 
swept  away  by  an  epidemia  In  Iceland  in  1707 
it  destroyed  16,000  out  of  a  popnlatiou  of  about 
50,000.  In  North  America  one  tribe  of  Indians, 
numbering  1500  persons,  all  perished  by  its 
ravages  excepting  only  thirty.  It  is  estimated 
that  in  the  Russian  empire  alone  it  had  annu¬ 
ally  two  millions  of  victims.  After  the  intro¬ 
duction  of  vaccination  the  death-rate  from 
siuall-pox  fell  at  once,  and  diminished  just  in 
proportion  to  the  thoroughness  and  extent  of  the 
pmctice.  In  Sweden,  before  its  introduction, 
small-pox  had  annually  2050  victims,  after  its 
introduction  only  158;  in  Berlin  for  24  years 
before  its  introduction  the  deaths  from  small¬ 
pox  were  3422  annually,  for  40  years  after  its 
introduction  the  annual  death-rate  fell  to  176; 
in  London  the  annual  deaths  from  small-pox 
before  vaccination  were  30W  to  5000,  after  its 
introduction  they  were  under  340.  It  is  to  be 
remembered  that  these  results  were  obtained 
when  vaccination  was  not  nearly  universal,  and 
that  the  deaths  were  chiefly  among  non-vacd- 
iiated  persons. 

It  appears,  however,  quite  true  that  the  pro- 
tectioD  from  vaccination  is  not  absolute.  That 
iri  to  say,  there  have  been  cases  where  persons 
properly  vaccinated  have  yet  contracted  small¬ 
pox,  but  in  every  cate  the  diteate  wot  to  mild 
ae  to  oauee  little  rule  of  death.  Such  cases  are, 
however,  rare.  It  was  abundantly  proved  that 
the  very  large  proportion  of  cases  brought  for¬ 
ward  of  persons  who  had  contracted  smadl-pox 
after  vaccination,  were  really  cases  in  which  the 
vaccination  had  been  improperly  performed.  It 
was  shown  that  matter,  in  no  sense  true  vaccine 
nnttter,  might  be  used  which  would  produce 


irritatiou  at  the  point  of  ioaertion  and  set  up 
inflammatory  changes,  which  ignorant  persons 
might  Boppoae  to  be  the  vaodne  pocks,  but  were 
not  so.  Sndi  false  vaodnatiou  could  not  give 
protection.  While  this  was  proved,  it  is  ad¬ 
mitted  that  in  a  few  eases,  indeed  a  very  few 
cases,  pn^ier  vaccination  may  not  completely 
protect  from  emall-pox,  though  it  renders  the 
disease  extremely  mild.  But  then  there  are 
undoubted  caees  on  record  where  one  attack  of 
small-pox  itself  does  not  confer  complete  pro¬ 
tection  from  a  second.  Indeed  it  would  appear 
that  the  protective  power  of  efl^cient  vacciua- 
tiou  is  of  the  same  extent  aa  the  protective 
power  of  a  previous  attack  of  small-pox. 

The  explanation  of  the  protection  accorded 
by  small-pox  is  one  that  was  surmised  by  Jenner 
himself.  Numerous  positive  experiments  go  to 
show  that  the  pocks  of  the  cow  and  the  small¬ 
pox  of  man,  as  well  as  (apparently)  the  pocks 
of  the  horse,  are  due  to  one  and  the  same  poison 
operating  with  different  degrees  of  violence  on 
different  animals.  Thus  Mr.  Ceely,  a  aurgeon 
of  Aylesbury,  began  a  aeries  of  experiments  in 
1839,  wlucb  went  to  prove  that  small-pox  poison 
introduced  into  the  body  of  a  cow  produced  cow- 
pox.  Thus,  in  one  case,  he  introduced  small-pox 
poison  into  a  stirk.  At  the  place  of  puncture 
the  oow-pox  jq>peared  by  the  sixth  day.  From 
one  pock  he  took  matter  with  which  he  vaoci- 
uated  several  children,  and  in  the  childreu  it 
produced  the  appearsnoe  of  ordinary  vaccination 
pocks.  He  passed  this  matter  through  several 
generationa  in  children,  and  obtained  a  supply 
of  matter  which  was  used  in  the  Small- pox 
Hoepital  and  Cow-pox  Institution  of  Dublin, 
and  gave  all  the  results  of  ordinary  vaccination. 
Thus  small-pox  of  the  human  being  became  cow- 
pox  in  the  cow,  and  the  matter  of  the  oow-pox, 
when  transferred  to  the  human  being,  became 
the  vaccination-pox.  It  thus  appears  that  vac- 
dnation  protects  against  small-pox  because  it  is, 
as  regards  the  poison  producing  it,  the  same 
disease,  but  deprived  of  its  violence  and  ex¬ 
tremely  poisonous  character  by  previous  passage 
through  the  cow.  Therein  lies  the  reason  why 
vaccination  cannot  protect  more  absolutely 
against  small-pox  than  small-pox  itself. 

As  tending  to  show  how  the  objection  that 
vaccination  does  not  give  complete  protection 
against  small-pox  is  rather  an  argument  against 
imperfect  vaccination,  one  or  two  facts  may  be 
given  in  the  form  of  a  table.  The  table  is  based 
on  the  observation  of  6000  cases  of  small-pox 
received  in  the  Small-pox  Hoepital  of  Loudon. 
It  states  the  death-rate  among  different  classes 
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cf  patienta;  (1)  the  nnyacdoAted,  and  (2)  the 
viuscuiated.  Bat  the  vaccinated  have  been  di¬ 
vided  into  different  aete  according  to  the  nomber 
of  yaocination  marka  or  scan  found  on  their 
peraons. 

Of  UBTaoeiaated,  there  died  ...  35  oat  of  everj  100 
Of  those  said  to  be  Tsocinated  botl 

haring  no  mark,  there  died  >23  „  „  100 

about  . j 

Of  raecinated — 

Showing  1  mark,  there  died-ttaarly  8  ,,  „  100 

„  2  marks,  „  „  5  „  „  100 

3  „  ...  2  „  „  100 

>t  ^  I*  *•  I  tt  MO 

Theae  figaree  are  confirmed  in  the  experience  of 
other  hoepitala  It  appears  thus  that  the  more 
thorough  the  vaccination  the  more  complete  the 
protection,  and  that  that  amount  of  vaccination 
is  safest  which  leaves  four  well-marked  scars. 

It  has  been  shown  that  the  protective  power 
of  vaccination  diminishes  after  the  lapse  of 
years.  That  objection  is  easily  met.  It  is  only 
necessary  to  have  the  vaccination  repeated  when¬ 
ever  necessary.  (See  IIe-vaccii>ation,  p.  410.) 

The  gravest  objection  that  has  been  urged 
against  the  practice  is  that  vaccination  has,  in 
many  cases,  been  the  direct  cause  of  serious 
disease.  It  is  quite  true  that  carelessness  and 
want  of  cleanliness  on  the  part  of  parents  to¬ 
wards  their  vaccinated  children  may  result  in 
serious  inflammation,  erysipelas  (rose),  &c.,  of 
the  vaccinated  arm.  But  filthiness  will  render 
a  pin-scratch  a  serious  affair,  and  it  is  moirstroua 
to  suppose  that  parental  neglect  is  to  be  an  ob¬ 
jection  to  a  method  for  protecting  the  lives,  not 
of  one  here  and  there,  but  of  the  whole  com¬ 
munity  from  a  disgusting  and  fatal  disease. 
Unfortunately  there  can  be  no  doubt  that 
syphilis  has  been  communicated  by  vaccination. 
It  has  been  shown,  however,  tliat  pure  vaccine 
matter  taken  from  a  syphilitic  child  cannot  com¬ 
municate  syphilis  to  another  child.  It  is  only 
when  the  vaccine  matter  u  mixed  with  the  blood 
of  the  diseased  child  that  risk  arises.  There  are, 
therefore,  two  safeguards  against  such  a  danger, 
one  is  the  evidence  to  the  eye  that  the  matter 
about  to  be  used  has  no  trace  of  mixture  with 
blood,  the  other  is  due  care  in  the  selection  of 
a  healthy  child  from  whom  the  matter  is  to  be 
obtained.  In  short,  care  on  the  part  of  both 
parent  and  vaccinator  are  two  absolute  safe¬ 
guards  against  the  possibility  of  any  danger 
arising  from  the  practice. 

But  it  would  require  proof  of  even  greater 
dangere  to  justify  any  attempt  to  set  aside  a 
practice  which  has  effectually  subdued  a  disease 
that  has  swept  away  whole  populations,  and  has 


every  now  and  again  made  attempts  to  reassert 
its  old  evil  dominion.  The  compulsory  adoption 
of  the  practice  is  justified  by  the  fact  that  every 
unvaccinated  person  is  a  danger  to  the  oom- 
munity  in  which  he  livea  If  the  person  who 
refused  to  be  vaccinated  endangered  only  him¬ 
self  he  might  be  left  till  time  and  small-pox 
taught  him  his  folly,  but  wheu  it  is  remembered 
that  every  small-pox  patient  may  be  a  source 
of  infection  to  multitada^  a  community  is  en¬ 
titled  to  decree  that  no  man  shall  be  permitted 
to  dwell  in  its  midst  without  adopting  the  recog¬ 
nized  precaution  against  the  disease.  ‘‘The 
wheel  of  time  brings  back  the  follies  of  the  past 
oftciier  than  its  wisdom,”  and  objections  that 
were  met  and  answered  two-thirds  of  a  century 
ago  still  find  people  prepared  to  urge  them. 
Anyone  who  carefully  examines  the  many  docu¬ 
ments  on  vaccination  that  are  open  for  refer¬ 
ence,  can  arrive  at  this  conclusion  only,  that  the 
oppoaition  to  vaccination  can  find  supporters 
only  among  the  grossly  ignorant  or  the  wholly 
irrationaL 

Rules  for  Vaccination. — Every  child  ought 
to  be  vaccinated  within  a  very  few  months  after 
birth.  If  the  child  is  well  and  strong  it  is  good 
to  have  it  done  by  the  third  month,  before  the 
troubles  of  teething  begin.  If,  however,  tmaU- 
pox  he  in  the  neighbourhood  no  age  it  too  early. 
If  the  child  be  sickly  or  recovering  from  some 
sickness  it  ought  to  be  postponed  for  some  weeks 
till  strength  returns.  Not  less  than  two  well- 
marked  pocks  should  be  produced,  but  four  give 
the  greatest  degree  of  safety.  Many  people  pre¬ 
fer  to  have  their  children  vaccinated  with  matter 
from  the  cow,  and  there  is,  of  course,  no  objec¬ 
tion  to  this  if  the  child  be  vigorous.  For  it  is 
to  be  noticed  that  the  effects  of  the  cow's  matter 
are  more  marked  than  those  of  matter  passed 
through  the  human  subject.  But  if  the  child 
from  whom  the  matter  is  taken  is  thoroughly 
healthy  there  is  no  risk  in  the  use  of  such  matter, 
and  it  is  as  effective  for  the  purpose.  The  arm 
which  has  been  vaccinated  should  be  carefully 
protected  from  rubbing  and  injury,  and  perfect 
cleanliness  observed.  Care  should  be  taken  that 
clothes  do  not  press  unduly  up  into  the  armpit 
to  interfere  with  the  natural  flow  of  blood  in 
the  part.  Many  people  employ  shields  for  pro¬ 
tecting  the  parts  from  rubbing.  This  can  be 
quite  as  well  done  without  such  a  contrivance. 
Moreover,  the  tapes  used  for  tying  on  the  shields 
are  seriously  apt  to  interfere  with  the  circulation 
and  cause  a  much  more  than  usual  degree  of 
swelling  in  the  arm.  Wherever  small-pox  is 
prevailing  all  persons  above  ten  at  the  utmost, 
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who  were  vaccinated  in  childhood,  should  be 
re-vaccinated,  and  naturallj  no  time  should  be 
lost  in  having  vaccination  performed  on  any  who 
have  never  undergone  the  procedure. 

Re>vacci  nation.  —  It  is  extremely  desirable 
that  all  persons  who  have  been  vaccinated  in 
childhood  should  be  vaccinated  again  before  the 
twentieth  year  as  a  matter  of  course,  but  where 
any  risk  of  infection  is  present,  the  second  vac¬ 
cination  should  be  performed  by  the  tenth  year. 
Small-pox  among  adults  who  have  been  re-vae- 
oinated  is  practically  unknown.  But,  after  the 
lapse  of  years,  the  protection  against  small-pox 
to  those  who  have  undergone  the  process  only 
in.  childhood  diminishes,  though  if  they  were 
attacked  the  disease  would  always  be  milder. 

Chicken-pox  (  Varicdla)  has  been  supposed 
to  be  a  mild  form  of  sroall-pox.  It  is  not  so, 
for  an  attack  of  small-pox  does  not  protect 
against  chicken-pox,  nor  the  latter  against  the 
former,  although  one  attack  of  chickeu-pox  pro¬ 
tects  against  a  second.  It  is  highly  infectious; 
and  children  mainly  suffer.  The  infection  is 
caught  from  one  to  two  weeks  before  the  disease 
shows  itself.  That  is,  its  period  of  incubation 
or  hatching  lasts  that  time. 

Symptonos.  —  The  disease  shows  itself  by 
some  degi-ee  of  feverishness,  restlessness,  loss  of 
appetite,  and  within  twenty-four  houra'rosy-red 
pimples  appear  on  the  face,  head,  chest,  and 
other  parts  of  the  body.  These  speedily  become 
blebs,  filled  with  clear  fluid  and  surrounded  by 
a  ring  of  inflammation,  enlarging  till  they  may 
be  equal  to  the  size  of  a  split  pea.  Within  a 
week  the  blebs  pass  through  the  stage  of  pus¬ 
tule,  that  is,  the  clear  fluid  becomes  changed 
into  yellow  matter,  and  dries  up  into  dark-col¬ 
oured  scabs.  By  anotlier  week  the  scabs  have 
fallen,  leaving  red  marks,  which  last  for  a  time. 
The  rash  does  not  come  out  all  at  once,  but  in 
crops,  so  that  for  three  or  four  days  one  set 
follows  another.  They  may  appear  on  the  sides 
of  the  mouth  and  tongue.  In  ten  days  or  a 
fortnight  the  disease  has  run  its  course.  The 
<lisease  has  no  evil  results,  though  the  child 
may  remain  weakly  for  some  days  after  its  dis¬ 
appearance.  (Eruption  is  shown  on  Plate  VII.) 

T reatment. — The  child  should  be  kept  in  one 
room,  and  have  ordinary  mild  diet,  milk,  &c. 
No  medicine  is  necessary.  Separation  from 
other  children  ought  to  be  insisted  on,  as  the 
disease  is  so  infectioua 

Typhus  Fever  is  a  very  infectious  fever. 
The  infection  seems  to  come  off  from  a  patient 


in  the  breath,  and  not,  as  in  typhoid  fever,  in  the 
motions  from  the  bowels.  The  infectious  mat¬ 
ter,  however,  does  not  seem  to  thrive  in  the 
open  air,  nor  does  it  attach  itself  to  clothing, 
&C.,  or  retain  its  poisonous  characters  as  that 
of  scarlet  fever  does.  For  free  ventilation  and 
plenty  of  fresh  air  are  not  favourable  to  the  spread 
of  typhus.  It  is  probably  for  this  reason  that 
typhus  is  largely  a  disease  of  the  poor,  especi¬ 
ally  of  the  poor  crowded  together  in  small,  ill- 
ventilated,  and  dirty  houses.  It  is  specially 
common  in  overcrowded  parts  of  the  poorer 
districts  of  towns  in  Great  Britain  and  Ireland. 
It  attacks  both  sexes  almost  equally,  and  at  all 
ages,  though  the  majority  of  those  attacked  are 
between  the  ages  of  ten  and  thirty.  The  greatest 
number  of  cases  occurs  daring  the  winter  and  the 
smallest  during  summer,  perhaps  because  in  the 
winter  the  very  poor  huddle  together  for  warmth, 
and  the  condition  of  overcrowding  is  thus  readily 
produced.  It  usually  attacks  the  same  person 
only  once,  although  there  are  cases  of  the  same 
person  suffering  from  it  twice  or  even  thrice. 

Symptoms. — Between  five  and  twelve  days 
may  pass  after  the  person  is  infected  before  the 
symptoms  of  the  disease  appear.  The  first  symp¬ 
toms  are  shivering,  headache,  lose  of  appetite, 
thirst,  and  perhaps  sickness,  general  weakness, 
quick  pulse,  and  increased  beat  of  skin.  The 
bowels  are  bound.  A  noticeable  symptom  is  dul- 
ness  and  heaviness  of  the  patient,  who  has  a 
stupid  confused  look,  and  cannot  fix  bis  mind 
upon  anything;  and  sleep  is  disturbed.  About 
the  fifth  or  seventh  day  the  rash  comes  out 
(Plate  VI.).  It  is  apt  to  be  mistaken  for  measles, 
but  the  spots,  which  are  of  a  dusky  red  colour, 
are  not  so  large  and  raised  as  those  of  measles.  It 
appears  first  on  the  sides  of  the  chest  and  belly 
(measles  appears  first  on  the  forehead  round  the 
edge  of  the  hair),  and  on  the  hands,  wrists,  and 
elbows,  spreading  over  the  body,  aims,  and  legs 
in  a  couple  of  days,  but  not  marked  on  face  and 
neck.  After  coming  fully  out  it  remains  out 
for  two  or  three  days,  and  then  begins  to  fade, 
disappearing  by  about  the  fourteenth  day.  In 
bad  cases  dark-coloured  spots,  due  to  the  escaiie 
of  small  quantities  of  blood  in  the  skin,  may  be 
present  after  the  true  rash  has  faded.  During 
the  second  week  of  the  illness  the  symptoms 
become  worse.  Delirium  becomes  constant, 
though,  if  sharply  spoken  to,  the  patieut  may 
be  recalletl  to  himself  for  a  moment  Sometimes 
the  delirium  is  violent,  sometimes  of  a  low  mat¬ 
tering  kind.  As  the  disease  progresses  the  tongue 
becomes  dry  and  brown,  the  pulse  faster  and 
weaker,  and  the  general  weakness  so  marked 
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that  the  patient  lies  well  down  in  the  bed,  on 
hii  back,  with  mouth  and  eyee  half  open,  and 
motions  and  water  are  passed  in  the  bed  uncon¬ 
sciously.  Qfteu  the  hands  wander  aimlessly 
about,  picking  at  the  bed-clothes,  a  sign  of  great 
prostratiou.  About  the  fourteenth  day,  in  fa¬ 
vourable  cases,  the  turn  of  the  fever  is  shown  by 
the  patient  falling  into  a  gentle  sleep,  from 
which,  after  some  hours,  he  awakes  quite  sen¬ 
sible,  with  the  fever  almost  gone,  but  in  a  state 
of  extreme  weakness.  With  careful  nursing 
he  goes  on  showing  signs  of  improvement  in 
returning  appetite  and  gradually  increasing 
strength,  BO  that  at  the  end  of  three  or  four 
weeks  he  is  quite  restored.  If  the  case  is  going 
to  end  unfavourably  the  prostration  increases, 
and  instead  of  the  turn  at  the  thirteenth  or 
fourteenth  day,  deep  unconsciousness  sets  in, 
the  fever  runs  up,  and  the  patient  sinks  under 
it.  Convulsions  may  occur,  in  such  a  case,  before 
the  unconsciousness  comes  on.  The  case  may 
be  milder  than  has  been  described,  the  delirium 
being  limited  to  a  “  wandering,”  or  it  may  be 
much  worse,  death  taking  place  within  the  first 
week,  instead  of  towards  the  end  of  the  second, 
the  usual  time  in  fatal  cases. 

Ten  out  of  every  hundred  is  about  the  death- 
rate  in  typhus  fever,  and  the  deaths  under 
twenty  are  fewer  than  those  above  it. 

The  chief  oompbcation  in  typhus  is  congestion 
of  the  lungs,  largely  brought  on  by  the  intense 
weakness  produced  by  the  disease. 

Treatment. — ^The  patient  should  be  treated 
in  a  large  well-aired  room,  fresh  air  being  in 
this  case  the  beat  disinfectant.  He  should  be 
kept  strictly  to  bed  to  reserve  the '  strength. 
For  maintaining  the  strength  careful  feeding  is 
necessary.  Sips  of  milk,  beef-tea,  nourishing 
soups  from  which  all  vegetables  have  been 
strained  off,  should  be  given  at  thort  irUervali. 
The  patient  will  in  this  way  be  induced  to  con¬ 
sume  a  large  quantity  in  twenty-four  hours, 
which  he  would  not  otherwise  take.  Thirst  is 
to  be  relieved  by  barley-water,  lemon-juice  in 
water,  or  plain  water.  Ab  occasional  dose  of 
castor^oil  may  be  necessary  to  relieve  the  bowels, 
and  at  proper  intervals  the  patient  must  be  told 
to  make  water,  since  the  intense  listlessness  of 
the  patient  may  lead  him  to  fail  to  do  so. 
Sometimes  tbs  water  requires  to  be  drawn  off. 
The  patient  must  never  be  left  unwatched.  De¬ 
lirium,  which  sometimes  needs  restraint,  is  to 
be  met  mainly  by  quiet,  darkening  the  room, 
and  applying  cold  cloths  to  the  head.  Stimu¬ 
lants,  though  not  always  necessary,  are  some¬ 
times  of  great  use  towards  the  end  of  the  second 


week,  when  the  weakness  is  extreme,  specially 
if  the  pulse  is  very  fast  and  weak.  They  are 
doing  good  if  the  pulse  becomes  less  frequent 
and  stronger.  The  beet  stimulant  is  perhaps 
wine,  to  be  given  in  tea-spoonful  doses  at  inter¬ 
vals  to  the  extent  of  two  wine-glassfuls  in 
twenty-four  hours,  or  brandy  or  whisky  iu  milk, 
half  a  wine-glassful  to  be  mixed  with  a  break¬ 
fast-cupful  of  milk,  and  given  in  doses  of  two 
or  three  tea-spooufuU  at  a  time,  the  whole  cup¬ 
ful  to  be  given  in  twenty-four  hours.  If  cough, 
spit,  and  increased  difficulty  of  breathing  indi¬ 
cate  congestion  of  the  lungs,  stimulants  are  to 
be  used  in  this  way.  Twice  the  quantity  noted 
may,  in  such  a  case,  be  given  in  twenty-four 
hours  if  it  seems  doing  good.  During  the  period 
of  extreme  weakness  the  attendant  must  guard 
against  bed-sores  by  keeping  the  patient  scrupu¬ 
lously  clean,  and  by  changing  his  position 
occasionally,  so  as  to  prevent  the  same  parts 
being  constantly  pressed  upon.  During  recovery 
strength  is  to  be  aided,  not  by  stimulants,  unless 
really  necessary,  but  by  careful  nursing  and 
feeding,  frequeut  small  qiiantitiee  of  nourishing 
beef-tea,  soups,  &c.,  being  given. 

Typhoid  Fever  {Enteric  Fever — Intestinal 
Fever — Bilious  Fever — Gastric  Fever).  Up  till 
1840  two  fevers  were  confounded  under  the 
term  typhus  fever,  but  that  two  essentially  dif¬ 
ferent  diseases  were  included  under  the  one 
name  was  pointed  out  at  the  time  mentioned 
by  Dr.  A.  P.  Stewart.  Later  a  complete  dis¬ 
tinction  was  drawn  between  the  two  by  Dr. 
William  Jenner,  the  one  described  in  the  pre¬ 
ceding  paragraphs  retabied  the  name  typhus, 
and  to  the  other,  because  it  was  very  like 
typhus  in  many  particulars,  the  name  typhoid 
was  given.  This  fever  (typhoid)  is  accompanied 
by  serious  disease  of  the  bowel,  and  conse¬ 
quently  to  it  the  name  enteric  fever  (from 
enteron,  Greek  for  the  bowel)  has  been  given 
by  some  who  do  not  like  the  confusion  that 
two  words,  so  like  one  another  as  typhus  and 
typhoid,  may  occasion.  The  phrase  “  intestinal 
fever”  is  thus  simply  another  phrase  for  “en¬ 
teric”  fever.  Further,  this  fever  is  marked 
by  sickness  and  by  very  decided  diairhoea  or 
looseness  of  the  bowels,  and  thus  as  the  synip- 
toniB  marked  out  the  stomach  and  bowels  as 
the  chief  seats  of  the  disturbance,  the  name 
gastric  fever  has  also  been  used  for  it.  This 
term  is  not  now  being  used  by  modern  physi¬ 
cians,  for  it  is  essentially  a  bad  one.  Typhoid 
fever  is  an  extremely  serious  and  a  very  com¬ 
monly  fatal  disease,  but  there  may  be  many 


412 


SYMPTOMS  or  TYPHOED  FEVER. 


(Sect  ZIIL 


disturbances  of  the  stomacb,  accompanied  by 
fever,  but  attended  by  no  risk,  to  wLich  the 
term  “  gastric  fever  ”  might  be  applied  by  some. 
It  is  a  matter  of  the  utmost  moment  that  wher¬ 
ever  typhoid  fever  exists  it  should  be  discovered ; 
and  the  use  of  any  term  that  would  in  any  way 
tend  to  disarm  suspicion  as  to  the  true  nature 
of  the  disease  is  undesirable.  It  is  quite  certain 
that  two  diseases  are  very  often  confounded  under 
the  phrase  gastric  fever,  namely,  gastric  catarrh 
(described  on  p.  158)  and  typhoid  or  enteric 
fever.  Typhoid  fever  is  often  accompanied  by 
severe  vomiting,  in  which  bilious  matters  are 
vomited,  and  hence  some  have  called  it  biUout 
fever. 

The  cause  of  typhoid  fever  is  almost  certainly 
some  living  oi^ganism  or  germ,  such  as  have 
been  described  on  p.  393.  No  one,  however, 
has  as  yet  been  able  to  separate  the  actual 
living  thing  which  produces  it  There  is,  never¬ 
theless,  sufficient  evidence  to  lead  to  the  con¬ 
clusion  that  the  poison  of  typhoid  fever  is  not 
cast  off  from  the  body  of  the  person  sick  of  the 
fever,  by  the  breath  or  by  the  skin,  as  occurs  in 
measles,  scarlet  fever,  and  small-pox.  This  dis¬ 
ease  is,  on  this  account,  not  infectious  in  the 
same  way  as  the  others  mentioned  are.  It 
seems  quite  clear,  on  the  other  hand,  that  the 
typhoid  fever  poison  is  cast  off  from  the  bowels 
in  the  motions  passed  from  them.  .It  is  also 
clear  that  the  poison  consists  of  living  particles, 
and  that,  if  they  cannot  live  and  multiply  in 
the  air,  they  can  and  do  multiply  in  water. 
Thus  the  discharges  from  typhoid  fever  pa¬ 
tients,  cast  into  drains,  find  in  the  pipes  and 
cesspools,  particularly  if  they  are  not  properly 
flushed  with  water  and  if  they  are  blocked  so 
that  the  refuse  is  stagnant,  most  favourable 
circumstances  for  their  growth.  It  is  also  cer¬ 
tain  that  drainage  from  a  diuig-heap,  on  which 
discharges  from  a  case  of  typliuid  fever  have 
been  thrown,  getting  into  a  well,  can  poison  the 
water  so  that  every  one  who  drinks  of  it  is 
liable  to  be  attacked  by  the  fever.  It  has  been 
proved  to  be  thus  that  typhoid  fever  suddenly 
appears  and  spreads  among  the  population  of  a 
town,  becomes,  that  is  to  say,  epidemic.  Hap¬ 
pily  the  causes  of  such  epidemics  have  been 
carefully  traced.  The  history  of  them  has 
been  discovered  again  and  again,  and  it  is  com¬ 
monly  something  like  the  following.  In  a  dairy 
farm  one  of  the  persona  takes  ill  of  fever,  and 
is  ill  for  several  weeks  at  least  There  is  no 
particular  medical  attendance,  and  the  character 
of  the  fever  is  not  known  by  the  farm  people. 
Tite  discharges  from  the  sick  person  are  thrown 


on  to  a  dung  heap  car  thrown  out  carelessly 
anywhere.  Drainage  from  this  gets  into  the 
well.  The  water  from  the  well  is  used  to  wash 
the  milk  vessels,  and  probably  to  dilute  the  milk, 
and  the  milk  is  sent  into  the  neighbouring  town. 
The  few  poison  has  multiplied  in  the  well,  has 
got  into  the  milk  with  the  water,  has  multiplied 
in  the  milk,  and  has  been  thus  introduced  into 
the  stomachs  of  a  certain  number  of  the  towna- 
people,  among  whom,  in  a  short  time,  there  is 
an  outbreak  of  the  fever.  If,  then,  typhoid 
fever  ia  not  infectioua  in  the  same  way  as 
meaalea,  scarlet  fever,  &c.,  it  ia  at  leaat  infec¬ 
tious  to  this  extent,  tliat  people  eating  food  or 
drinking  water,  milk,  &a,  oontaiuing  the  poiaon 
are  likely  to  take  the  diseaae.  These  facts  are 
of  immense  practical  importance,  since  they 
show  that  a  person  may  attend  on  a  caae  of 
typhoid  fever  without  fear,  if  care  be  taken 
that  all  dischai^es  from  the  patient,  and  all 
linen  soiled  with  them,  are  carefully  disinfected 
and  diapoaed  of. 

Typhoid  fever  nsy  occur  at  any  age,  though 
it  becomes  leas  frequent  aa  age  advances.  No 
claas  or  condition  of  men  is  free  from  its  attack. 
It  is  most  frequent  in  warm  seasons  of  the  year, 
and  leaat  frequent  during  cold  weather. 

It  appears  that  some  persons  are  able  to  resist 
the  influence  of  typhoid  fever  poison  much  more 
successfully  than  others,  so  that  not  only  must 
the  poison  be  introduced  into  a  person's  body, 
but  the  person  must  be  in  a  favourable  condi¬ 
tion  for  its  growth  within  him.  A  lowered 
state  of  general  health,  from  whatever  cause 
arising,  is  undoubtedly  one  of  the  most  favour¬ 
able  oouditiims  for  the  attack  of  this  disease  as 
of  many  others.  While  one  attack  of  the  dis¬ 
ease  seems  to  afford  some  protection  against  a 
second,  many  second  attacks  have  been  recorded. 

Sym  ptoms. — It  iauncertain  what  time  elapaea 
between  the  period  of  the  introduction  of  the 
poison  into  the  body  and  the  commencement  of 
the  disease.  It  appears  to  be  about  three  weeks. 
The  disease  usually  begins  by  the  person  feeling 
unwell,  and  losing  appetite.  The  loss  of  strength 
and  general  feebleness  are  marked.  He  com¬ 
plains  of  feeling  chilly  and  then  of  feveriali  turns, 
of  being  drowsy,  troubled  with  headaches,  and 
of  restless  sleep  st  night.  These  are  all  vague 
general  symptoms.  But  there  ai«  also  diaordeia 
of  the  stomacb  and  bowels,  vomiting  and  loose¬ 
ness.  These  are  often  the  most  striking  symp¬ 
toms,  and  should  make  one  suspicious.  The 
temperature  of  the  person  should  be  taken.  It 
will  be  found  higher  than  usual  (see  p.  10), 
The  pulse  will  be  found  fast,  and  the  tongue 
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coated  and  browouh  down  the  centre.  One 
gymptom  should  be  tried  for.  It  is  pain  on 
pressure  in  the  right  groin.  If  one  presses  tliis  ' 
part  with  the  fingers,  generally  gurgling  will 
be  felt,  and  the  patient  eomplaine  of  some 
degree  of  pain.  If  the  bodily  heat  be  deter¬ 
mined  by  the  thermometer  as  described  on 
p.  10  it  be  found  that  the  fever  is  highest 
at  night  and  is  lower  in  the  morning.  This 
daily  rise  and  fall  of  the  fever  is  peculiar  to 
this  disease.  The  rash  comes  out  in  the  second 
week  of  the  disease.  It  oonaiats  of  rose-eoloored 
spots  about  the  size  ci  a  pin’s  head,  raised  above 
the  akin,  found  prineipally  on  the  chest,  belly, 
and  hack.  (They  are  represented  on  Plata  VL) 
They  come  out,  only  two  or  thiep  at  a  time, 
in  crops,  and  they  fade  in  three  or  four  daya. 
But  one  crop  after  another  continues,  till  the 
end  of  the  third  week.  At  this  period  (the 
second  week)  the  tendemees  of  the  belly  and 
looaenesB  of  bowels  are  more  marked.  The  ' 
motions  may  be  very  frequent  and  resembling 
pea-soup.  The  other  symptoms  continne,  and 
the  tongue  is  diy  and  tends  to  crack  on  the 
surface.  Towards  the  end  of  the  second  week 
the  fever  continues,  the  tongue  is  more  dry  and 
brown,  pulse  faster  and  more  feeble,  the  person 
grows  dull  and  listless,  is  very  prostrate,  and 
there  is  delirium.  The  delirium  may  be  violent, 
or  simply  rambling,  ot  muttering.  In  the  course 
of  the  third  week  the  weakness  bseomes  exces¬ 
sive  and  bed-sorea  are  apt  to  form.  The  patient 
tenda  to  slip  down  in  bed.  The  body  is  wasted, 
the  lips  trembling,  the  pnbe  is  extremely  feeble 
and  quick.  Irregular  atarting  of  the  Hmbs  occurs, 
and  the  hands  wander  aimlemly  about,  picking 
at  the  bed-clotbes.  Blood  is  frequently  passed 
in  the  stools.  If  the  case  is  going  to  end  in 
death,  the  starting  of  the  limba  and  wandering 
of  the  hands  are  marked,  the  motians  and  water 
are  passed  unconsdoasly  in  bed,  and  stupor 
comes  on.  A  favouraUe  tom  ia  indicated  by  a 
gradual  fall  in  the  fever,  a  lees  frequent  and 
more  distinct  pulse,  a  passing  off  of  delirium, 
cleaning  of  tongue,  and  stoppage  of  looeeness 
of  the  bowels.  Recovery  is  always  gradual  and 
very  slow.  Many  months  may  ooenr  before 
strength  is  re-established.  Bdapses  are  not 
uncommon,  attended  by  rash  and  all  the  other 
symptoms  of  the  disease.  Thqr  ooenr  usually 
about  ten  days  after  the  diaappearanoe  of  the 
fever  of  the  first  attack. 

While  the  symptoms  that  have  been  de¬ 
scribed  are  those  of  a  typical  case  of  typhoid 
fever,  it  most  be  obaerved  that  eases  are  very 
numerous  where  the  qrmptoms  are  very  ob¬ 


scure,  and  where,  in  consequence,  the  disease 
is  apt  to  be  overlooked.  A  patient,  for  ex- 
'  arnffie,  may  omnplain  of  chiUiness  and  feverish- 
!  ness,  of  headache  and  onaccouutable  wearied- 
ness,  of  loss  of  a|^tite,  and  sleepleesnesa  at 
night,  and  may  exhibit  no  marked  loosenen  of 
bowels,  no  spots  ou  the  skin,  and  no  symptom 
pointing  out  typhoid  fever  with  any  certainty, 
while  it  is  this  disease  which  is  attacking  him. 
He  may  fight  against  bis  feelings  of  illness  for 
seven  or  eight  days,  and  then  speedily  succumb 
to  the  disease.  Perhaps  some  great  and  sudden 
discharge  of  blood  from  the  bowels  occurs,  or 
other  grave  sign  of  the  mischief  going  on  in  the 
bowels.  In  all  such  cases  the  vagueness  of  the 
symptoms  must  not  be  allowed  to  make  one  in¬ 
different.  If  the  temperature  is  taken  as  advised 
(p.  10)  it  will  probably  give  such  warning  as 
ought  to  lead  to  the  person  being  sent  to  bed 
and  being  subjected  to  careful  nursing  and 
watching. 

The  complkationt  of  typhoid  fever  are  nu- 
meroua  The  looseness  ci  bowels  indicates  seri¬ 
ous  mischief  there.  It  is  found  that  the  bowels 
are  the  seat  of  patches  of  ulceration  oocnrring 
in  the  position  of  the  glands  of  Peyer  (p.  140). 
Now,  in  the  process  of  ulceration  a  blood-vessel 
may  be  opened  and  fatal  loes  of  blood  may 
occur.  The  bursting  of  the  vessel  may  be  due 
also  to  improper  exertion  or  to  the  taking  of 
some  hard  food.  In.  severe  cases  the  blood  is 
passed  unaltered  or  in  clots.  Usually  it  is 
altered  and  makes  the  motions  black  and  offen¬ 
sive.  Whme  the  loss  is  sudden  and  great  it  is 
known  by  the  sudden  paleness  of  the  patient, 
and  the  failure  of  the  pulse,  and  fainting.  Bleed¬ 
ing  may  occur  between  the  middle  of  the  second 
and  the  end  of  the  foorth  weeks.  Another  danger 
is  that  the  ulceration  may  eat  through  the 
bowel  wall  into  the  cavity  of  the  belly,  and 
there  set  np  fatal  iufiammation  (peritonitis, 
p.  190).  It  is  shown  by  rapid  swelling  of  the 
belly,  violent  pain,  vomiting,  great  anxiety  of 
the  patient,  and  extreme  frequency  and  feeble¬ 
ness  of  pulse.  This  occurrence  is  most  com¬ 
mon  in  the  third,  fourth,  and  fifth  weeks  of  the 
disease. 

Congestion  and  inflammation  of  the  lungs  are 
also  exceedingly  common. 

T matntent. — As  has  been  already  said,  many 
cases  of  typhoid  fever  present  no  marked  symp¬ 
toms.  Neverthelsss  every  suspicious  case  must 
be  treated  with  watchfulness,  and  the  mild  cases 
with  the  same  care  as  the  severe.  The  patient 
should  be  put  to  bed  and  kept  there.  Often  a 
person  feels  so  comparatively  well  in  the  mom- 
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iDg  that  he  wishes  to  get  up  for  a  little.  ThU 
mutt  on  no  account  be  pennitted.  The  patient 
shoiild  be  daily  sponged  with  lukewarm  water, 
and  the  body  and  bed  linen  must  be  kept  clean 
and  dry  and  frequently  renewed. 

Perhaps  the  most  important  thing  in  the 
treatment  of  the  case  is  the  dieting.  Only  soft 
or  liquid  foods  are  allowed.  Milk  in  abundance, 
beef-tea,  light  mutton  broth,  boiled  bread  and 
milk,  lightly  boiled  egg  switched,  corn-flour, 
&C.  &C.  If  the  bowels  are  loose  beef-tea  tends 
to  make  them  worse.  This  is  to  some  extent 
corrected  by  the  addition  to  it  of  rice,  or 
thickening  with  corn-flour.  Overfeeding  must 
be  guarded  against.  If  the  motions  are  mot¬ 
tled  with  white  curd  of  milk,  the  quantity 
of  milk  supplied  must  be  reduced  at  once,  as 
these  curdy  lumps  will  seriously  disturb  the 
already  inflamed  bowel.  It  is  always  best  not 
to  permit  the  patient  to  have  much  food  at  one 
time,  but  to  give  small  quantities  often.  Thirst 
aflSicts  the  patient,  and  ordinary  water  in  mo¬ 
derate  quantities  is  not  to  be  refused.  Barley- 
water  may  also  be  given,  and  water  made 
slightly  acid  with  dilute  sulphuric  acid  or  ordi¬ 
nary  vinegar. 

As  regards  drugs,  opening  medicines  must  be 
cautiously  given.  At  the  very  beginning  a  good 
dose  of  castor-oil  may  be  administered.  The 
ulceration  going  on  in  the  bowel  must  be  remem¬ 
bered,  and  if,  later,  the  bowels  require  relief,  it  is 
best  to  give  an  injection  of  soapy  water  or  weak 
tea  of  chamomile  flowers.  Looseness  of  the 
bowels,  if  excessive,  is  to  be  checked  by  the 
catechu  and  chalk  mixture,  with  the  addition  of 
laudanum,  if  necessary,  to  a  grown-up  person. 
(See  Prescriptioks— Chalk  Mixture.)  Bleed¬ 
ing  from  the  bowels  is  restrained  by  a  half  to  one 
tea-spoonful  of  liquid  extract  of  ergot  (spurred 
rye)  if  it  is  obtainable,  to  be  given  every  two 
or  three  hours,  as  long  as  required.  Failing 
that,  10  to  15  drops  of  turpentine  every  three 
or  four  hours,  for  several  doses,  may  be  given  in 
a  little  olive-oil.  Dilute  sulphuric  acid  (10-15 
drops)  may  also  be  given  instead  of  these.  If 
pain  and  swelling  of  the  belly  occur,  the  remedy 
is  laudanum,  25  drops  in  water,  repeated  every 
two  or  three  hours,  to  keep  down  pain.  As  to 
stimulants,  they  are  never  to  be  given  as  a 
matter  of  course.  They  are  valuable  only  in 
the  later  stages  of  the  disease  when  weakness  is 
excessive,  the  pulse  exceedingly  feeble,  &c.  In 
such  a  case  whisky  or  brandy  is  the  best.  It 
should  be  given  in  the  following  way ;  a  wine- 
glassful  of  whisky  is  mixed  with  a  breakfast- 
cupful  of  milk.  Three  or  four  tea-spoonfuls  of 


the  mixture  are  given  at  such  intervals  that  the 
total  quantity  is  not  all  used  up  for  twenty-four 
hours.  In  extreme  cases  double  this  quantity 
may  be  necessary.  But  it  should  always  be 
given  in  the  way  described,  as  thus  one  knows 
exactly  how  much  is  being  given.  The  vessel 
containing  the  whisky  and  milk  should  of  course 
be  kept  covered. 

For  weeks  after  the  disappearance  of  the 
fever  great  care  is  necessary.  Even  in  mild 
cases  the  person  should  on  no  account  be  allowed 
to  sit  up  for  a  week  after  complete  disap¬ 
pearance  of  fever,  as  shown  by  thermometer 
(p.  10).  Even  weeks  after  apparent  recovery, 
improper  exercise  or  improper  food  may  lead  to 
serious  mischief  in  the  bowel.  All  hard  food 
should  therefore  be  avoided  for  weeks  after  re¬ 
covery. 

These  directions  have  been  given  for  the  bene¬ 
fit  of  any  who  may  be  in  circumstances  in  which 
medical  advice  cannot  be  obtained.  But  the 
difficultiea  and  dangers  of  typhoid  fever  even 
in  its  mildest  form  are  so  grave  that  only  physi¬ 
cal  impossibility  to  obtain  competent  advice 
can  justify  any  unskilled  person  attempting  to 
take  charge. 

Tlie  fact  that  typhoid  fever  is  contagious  by 
means  of  the  discharges  from  the  patient  must 
not  be  forgotten.  Care  must  be  taken  to  disin¬ 
fect  them  in  the  manner  described  on  p.  396.  All 
linen  also  must  be  disinfected.  In  the  country 
special  pains  must  be  taken  that  the  dischargee 
are  not  thrown  where  they  may  find  their  way 
into  wells  or  bums  from  which  a  water  supply 
is  taken.  It  is  in  this  way  that  contagion  is 
spread,  if  the  polluted  water  is  used  for  domes¬ 
tic  purposes. 

Dandy-fever  {Dengue,  Tkree^day  Fever, 
Break-bone  Fever). — This  is  an  infectious  fever, 
not  known  in  Great  Britain,  but  occurring  in 
India,  Burmah,  Egypt,  Persia,  North  and  South 
America,  and  the  West  Indies.  It  was  first 
recognized  in  Bangoon  in  1824,  when  it  broke 
out  among  a  body  of  troops.  It  attacks  persons 
of  both  sexes  and  of  all  ages. 

Symptoms. — The  fever  presents  symptoms 
resembling  rheumatic  fever,  scarlet  fever,  and 
ague.  It  often  begins  suddenly  with  severe  pain 
in  some  joint,  specially  a  finger  joint.  The  pain 
jumps  from  one  joint  to  another,  soon  attacking 
many.  There  are  high  fever  with  shiverings,  loss 
of  appetite,  great  weariness,  sickness,  and  pain 
in  the  head  and  eyeballs.  The  rash  comes  out  on 
the  third  day  and  is  like  that  of  scarlet  fever, 
the  face  being  red  and  pufi'y,  the  throat  red  and 
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sor«,  the  eyes  red,  and  a  general  redness  being 
over  the  body.  It  is  usually  aooontpanied  by 
itching.  The  pulse  is  frequent,  breathing  is 
quick,  and  the  tongue  is  covered  with  a  white 
coating  out  of  which  red  points  project  On  the  I 
fifth  or  sixth  day  the  rash  passes  off,  and  the 
fever  falls,  and  comparative  health  is  restored. 
This  lasts,  however,  only  for  from  two  to  four 
days,  when  the  fever  returns,  and  a  second  rash 
resembling  measles  or  nettle-rash  (p.  314)  ap¬ 
pears.  The  second  attack  lasts  two  or  three 
days  and  gradually  passes  off,  much  of  the  scarf- 
skin  often  separating.  Though  the  fever  passes 
off,  the  pain  and  swelling  of  the  joints,  especially 
in  the  smaller  ones,  remain,  and  may  continue 
to  afiOict  the  patient  for  weeks.  Further,  more 
than  a  second  relapse  may  occur,  making  recov¬ 
ery  slow  and  doubtful  In  ordinary  cases,  how¬ 
ever,  eight  days  is  the  average  length  of  the  dis¬ 
ease.  In  the  course  of  the  fever  delirium,  in 
children  convulsions,  may  occur. 

Treatnrtent — Gentle  movement  of  the  bowels 
should  be  regularly  obtained,  but  there  should 
be  no  purging.  The  ammonia  and  ether  mix¬ 
ture  (see  Prescriptions)  should  be  given  in 
tea-spoonful  doses  every  two  or  three  hours.  The 
addition  of  tincture  of  belladonna  is  recom¬ 
mended,  and  two  or  three  doses  of  from  5  to  10 
drops  may  be  given  at  intervals  of  an  hour,  the 
mixture  being  afterwards  given  alone.  If  the 
fever  runs  very  high  cold  sponging  is  useful 
The  joints  may  be  rubbed  with  opodeldoc  (soap 
and  opium  liniment)  or  with  a  liniment  of 
opium,  chloroform,  and  belladonna.  During 
recovery  quinine  tonics  are  of  great  help.  The 
following  may  be  used : 

Quinine, . 16  grains. 

Dilute  snlpbnrio  acid .  2^  drachma 

Infusion  of  calumba,  to  make  8  ouncea 

Of  this  a  tea-spoonful  should  be  taken  in  a 
wine-glassful  of  water  three  or  four  times  daily. 

Food  should  be  mild  and  nourishing,  milk, 
light  soups,  rice,  &&,  and  often  change  of  air  is 
veiy  valuable  in  getting  rid  of  the  lingering 
affection  of  the  joints. 

INFECTIOUS  FEVERS  WITHOUT  RASH 
(ERUPTION). 

Inflnenza  (Epidemic  Catarrh).— Thu  is  an 
affection  similar  in  its  general  characters  to  the 
disease  described  as  catarrh  (p.  154)  or  common 
cold-in-the-head.  Indeed  to  cold-in-the-head, 
when  accompanied  by  sharp  fever,  pains  in  the 
bones,  and  sickness,  the  name  influenza  is  often 


applied.  The  ^e  influenza  is,  however,  re¬ 
markably  infectious,  which  common  catarrh 
never  is.  In  fact  influenza  is  one  of  the  most 
remarkable  of  epidemic  diseases,  capable,  as  it 
is,  of  running  through  a  whole  community  with 
marvellous  rapidity.  Tims  one  epidemic  of  it, 
in  1782,  spread  over  all  Europe,  missing  no 
country  of  it,  affecting  more  than  half  of  the 
people  and  killing  many.  Many  epidemics  of 
it  have  occurred  since  then.  The  infection  is 
apparently  conveyed  by  the  air. 

Its  symptoms  resemble  those  of  ordinary 
catarrh.  Its  attack  is  very  sudden,  and  is  indi¬ 
cated  by  chills  along  the  spine,  and  flushes  of 
heat,  high  fever,  pains  in  back  and  limbs, 
and  perhaps  sickness.  The  lining  membrane  of 
nostrils,  eyelids,  mouth,  and  throat  becomes  dry, 
red,  and  swollen.  There  are  sneezing,  intense 
pain  in  the  forehead  and  eyeballs,  inflammation 
of  the  throat  and  tonsils  (p.  136),  soreness  of 
throat,  harsh  croupy  cough,  and  a  sense  of 
tightness  and  pain  in  the  chest  The  skin  is  diy, 
the  tongue  white,  the  bowels  confined,  and  the 
appetite  is  lost  The  excessive  weakness  tliat  is 
rapidly  produced  is  a  very  marked  sjrmptom.  In 
a  short  time  the  dryness  of  the  nostrils  yields, and 
a  free  discharge  of  watery  material  comes  from 
them;  there  is  also  spit  About  the  same  time 
the  skin  becomes  more  moist,  and  sweatings 
occur.  lAter  the  discharge  from  the  nose  and 
throat  is  mattery,  and  diflBculty  of  breathing 
and  cough  are  marked.  A  number  of  blebs 
occur  on  the  lips  very  often.  In  about  three  or 
five  days  the  attack  passes  off,  usually  with  free 
sweating,  leaving  the  patient  extremely  weak 
and  afflicted  with  troublesome  cough.  The  dis¬ 
ease  may,  however,  last  several  days  longer, 
owing  to  inflammation  attacking  the  tubes  of 
the  lungs  and  passing  downwards,  marked  by 
increased  difficulty  of  breathing,  hoarseness, 
cough,  and  darkening  of  the  face  and  lips, 
owing  to  the  affection  of  the  lungs.  Bronchitis 
(p.  270)  inflammation  of  the  lungs,  that  is,  pneu¬ 
monia  (p.  274),  and  other  diseases  may  thus 
complicate  the  attack,  and  delay  recovery  or 
cause  death.  Though  death  is  rare,  it  is  from 
such  complications  that  it  arises. 

Treatment — The  patient  must  be  kept  in 
bed  in  a  room  kept  at  a  moderate  and  regular 
warmth.  The  kind  of  food  allowed  is  milk, 
corn-flour,  beef-tea,  &c.  In  case  of  thirst,  bar¬ 
ley-water,  meal-water,  lemonade,  soda-water 
may  be  given  in  ordinary  quantities.  At  the 
very  commencement  the  feet  and  legs  of  the 
patient  should  be  placed  in  a  hot  bath  contain¬ 
ing  sufficient  mustard  to  produce  a  feeling  of 
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tingling,  and  a  bot  drink  ahonld  be  adminis¬ 
tered.  The  following  mixture  is  useful ; 

Solution  of  acetate  of  ammonia,  2  ouncea 

Spirit  of  nitrous  ether,  ...  |  of  an  ounce. 

Ipooacuanha  wine,  .  |  of  an  ounce. 

Water .  to  4  ounces. 

Give  a  large  tea-spoonful  in  water  every  two 
hours  to  grown-up  persons,  and  lees  to  children 
in  proportion  to  age.  For  grown-up  persons 
4  drops  of  laudanum  may  be  added  to  each  doee, 
hti  not  for  children. 

If  the  cough  is  very  troublesome  let  a  kettle 
be  kept  boiling  on  the  fire  and  pouring  its  steam 
into  the  room;  and  if  the  throat  and  chest  are 
sore  apply  hot  poultices  of  bran  or  linseed-meal 
over  the  throat  and  upper  part  of  the  chest.  The 
bowels  should  be  relieved  by  seidlitz  powders, 
or  citrate  of  magnesia,  or  by  injection.  If  the 
chest  is  seriously  affected,  bot  poultices  all  over 
give  great  relief,  and  a  cough  mixture  of  ipeca¬ 
cuanha  wine  and  squills  (see  Prbbcrittions — 
CoDOH  Mixtores)  may  be  given.  IHiring  re¬ 
covery,  nourishing  foods,  iron  and  quinine 
tonics,  &c.,  are  required.  Stimulants  are  often 
required  in  the  period  of  extreme  weakness. 
Their  use  should  be  regulated  by  a  medical 
man.  If  adv'ice  cannot  be  obtained,  let  4  tea- 
spoonfuls  of  whisky  or  brandy  be  put  into  a 
cup  of  milk,  and  let  it  be  given  in  sips  so  as  to 
be  used  up  in  12  hours,  when  a  fresh  quantity 
should  be  made  for  the  next  12  hours. 

Hay-fever  is  described  on  p.  274 

WhoOping-CougrlL — This  is  specially  a  dis¬ 
ease  of  children,  though  grown-up  people  may 
also  be  affected  with  it.  Girls  suffer  more  than 
boys.  It  is  extremely  common  in  children, 
standing  next  to  scarlet  fever  as  a  cause  of 
death.  The  greatest  number  of  cases  occurs 
in  children  under  eight  years  of  age,  and  it  is 
more  fatal  in  spring  and  autumn  than  at  other 
seasons  of  the  year.  It  is  the  most  fatal  of  all 
diseases  to  children  under  one  year  of  age,  and 
three-fourths  of  all  the  deaths  from  it  are  of 
children  under  two  years,  while  only  six  per 
cent  of  the  deaths  occur  above  five  years.  It 
is,  therefore,  a  disease  from  which  children 
under  five  years  of  age  should  be  most  carefully 
guarded.  It  ii  an  infectiout  dUeaee,  the  cause 
of  the  disease  being  given  off  in  the  breath  of 
the  person  suffering  from  it,  and  being  capable 
of  conveyance  by  the  air  and  by  clothes  also. 
It  is  specially  infections  in  the  early  period  of 
the  attack.  One  attack  almost  perfectly  protects 
against  another.  Now  taking  these  two  facts 


together,  the  terribly  fatal  character  of  the 
disease  among  young  children,  and  its  extremely 
infectious  nature,  how  great  should  be  the  care 
taken  by  mothers  and  nurses  to  prevent  its 
spread  and  to  protect  their  children  from  it. 
Yet  it  is  the  commonest  thing  possible  to  find 
mothers  carrying  diildren  affected  by  it  in 
public  conveyances,  tram-cars,  and  the  like; 
and  very  insufficient  pains  are  taken,  when  it 
appears  in  a  household,  to  separate  the  affected 
child  from  the  others. 

Symptoms. — The  earliest  symptoms  are  like 
those  of  a  common  cold,  with  considerable  fever. 
They  begin  probably  a  fortnight  after  infection 
has  been  received.  The  child  is  restless  and 
feverish,  pale  and  without  appetite.  Its  breath¬ 
ing  is  quickened.  It  sneezes  and  has  an  irri¬ 
table  cough.  The  cough  is  very  troublesome  day 
and  night,  but  specially  at  night  Fits  of  cough¬ 
ing  come  on;  a  quick  short  series  of  coughs 
ends  in  a  long-drawn  whistling  breath,  followed 
by  another  long  cough.  Some  defluxion  may 
be  expelled  at  the  end  of  the  fit  of  coughing, 
and  vomiting  often  occurs.  After  a  week  or  a 
fortnight  the  fever  lesaens  and  the  cough  begins 
to  be  marked  by  the  peculiar  whoop,  that  gives 
the  name  to  the  disease.  The  cough  still  comes 
on  in  fits  or  paroxysms,  in  ordinary  cases  every 
hour,  in  severe  cases  every  half-hour,  and  in 
bad  cases  even  oftener.  The  diild  knows  when 
it  is  going  to  come  on  by  a  tickling  sensation. 
It  becomes  quiet  and  frightened,  mslies  to 
its  mother  or  nurse,  rises  if  it  is  lying  down. 
The  fit  begins  with  a  deep  in-drawn  breath, 
which  is  followed  by  a  rapid  series  of  short 
coughs,  becoming  weaker,  till  all  air  seems 
driven  out  of  the  chest;  the  face  becomes 
swollen  and  bluish;  the  veins  are  seen  full  of 
blood;  the  eyes  are  starting,  the  skin  wet  with 
sweat;  and  the  onlooker  would  believe  that  tiie 
child  was  choking,  when  the  spasm,  preventing 
the  entrance  of  air  into  the  lungs,  begins  slowly 
to  yield,  and  as  the  air  enters  the  narrowed 
opening  in  the  windpipe,  it  produces  a  long, 
whistling,  or  crowing  sound,  the  whoop,*  of  the 
disease.  Two  or  three  such  attacks  may  occur 
quickly  after  one  another,  till  the  child  is  quite 
exhausted  and  faint.  Often  some  defluxion  is 
expelled  towards  the  end  of  the  attack,  and 
vomiting  is  produced.  The  great  strain  on  the 
blood-vessels  may  cause  bleeding  from  the  nose 
or  other  parts  of  the  air-passages,  and  the  eyes 
may  become  blood-shot.  The  child  soon  re¬ 
covers  and  seems  all  right  till  another  fit  of 
coughing  occurs.  This  stage  lasts  from  four  to 
six  weeks  or  even  longer,  though  sometimes  it 
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may  be  ooly  two  weeks,  and  then  the  epaama 
become  fewer  and  leea  severe  and  deflozion  ia 
more  free.  Health  and  strength  gradually 
return,  but  complete  recovery  may  often  take 
many  months. 

The  dangers  of  wbooping-congh  are  the  occur¬ 
rence  of  bronchitis,  of  inflammation  of  the  longs, 
and  of  convulsions.  The  younger  the  child  the 
greater  is  the  risk  of  bronchitis  rapidly  over¬ 
spreading  both  lungs.  Without  such  complica¬ 
tions  recovery  ought  to  take  place,  though  death 
may  occur  during  the  spasm. 

Treatment. — The  child  should  be  kept  in  a 
room  constantly  maintained  at  a  moderate  de¬ 
gree  of  heat.  The  air  should  be  kept  moist 
by  steam  from  a  kettle  on  the  fire.  The  dtild 
should  be  clothed  in  flannel,  and  should  get 
light  nourishing  food  in  small  quantities  often. 
The  bowels  should  be  kept  regular  by  castor-oil 
or  syrup  of  senna.  The  medicine  to  be  given  is 
bromide  of  ammonium  and  belladonna.  Chil¬ 
dren  stand  large  doses  of  belladonna,  and  the 
quantity  may,  therefore,  be  steadily  increased 
in  the  following  way:  Let  a  mixture  be  made 
containing  64  grains  of  bromide  ammonium 
in  one  ounce  of  simple  syrup  (solution  of  sugar) 
and  three  ounces  of  water.  Qive  a  tea-spoonful 
of  this  every  two  or  three  hours.  This  is  to  be 
continued  throughout  the  first  week,  and  to  it 
occasionally  may  be  added  four  or  five  drops  of 
ipecacuanha  wine.  When  the  second  stage 
comes  on,  the  same  solution  of  bromide  of  po¬ 
tassium  is  to  be  used,  and  to  each  tea-spoonful, 
as  it  is  about  to  be  given,  add  one  or  two 
drops  of  tincture  of  belladonna.  If  the  child 
sta^  this  quantity  well,  after  one  or  two  days’ 
experience,  three  drops  of  the  tincture  may  be 
added  to  each  dose,  and  after  a  further  ex¬ 
perience  of  a  day  or  two  with  the  three-drop 
dose,  four  drops  may  be  added  to  each  does,  and 
even  five  drops.  As  soon  as  the  black  of  the 
eye  appears  very  large  no  further  increase  in 
the  quantity  of  belladonna  is  to  be  made.  The 
object  of  the  belladonna  is  to  relieve  the  spasms 
of  coughing,  and  as  soon  as  they  begin  to  yield, 
the  quantity  of  belladonna  is  to  be  gradually 
diminished.  To  help  recovery  of  strength  when 
the  disease  is  evidently  over,  nothing  ia  so  use¬ 
ful  as  change  of  air.  This  should  not  be  sooner 
than  six  weeks  after  the  commencement  of  tlie 
iUueaa  As  a  tonic  to  aid  recovery,  a  half  to  a 
tea-spoonful  dose,  according  to  age,  of  syrup 
iodide  of  iron  may  be  given  thrice  daily.  The 
infectious  nature  of  the  disease  must  not  be 
forgotten,  and  disinfection  should  be  practised 
as  described  on  pp.  395  and  396. 


Diphtheria  and  Croup.— These  two  dis¬ 
eases  will  be  considered  together,  since  accor¬ 
ding  to  many  authorities,  they  are  the  same 
disease,  which  is  called  diphtheria  when  it 
principally  attacks  the  tonsils  and  parts  in  their 
neighbourhood,  and  ia  called  croup  when  it 
principally  attacks  the  top  of  the  windpipe — 
the  larynx  (p.  250)l 

Diphtheria  is  a  contagious  disease,  the  result 
of  the  introduction  into  the  body  of  the  person 
who  suffers  it  of  a  particular  poison.  The  poison 
may  be  harboured  on  clotlm  and  so  carried 
about.  It  is  thus  capable  of  spreading,  of 
giving  rise  to  an  epidemic.  In  some  places  it 
ia  more  or  leas  constantly  present,  is,  that  is  to 
say,  endemic,  probably  because  of  some  bad 
sanitary  condition.  It  occurs  in  every  climate 
and  season.  It  may  attack  persons  of  any  age, 
but  is  most  common  between  the  ages  of  two 
and  ten  years.  It  seems  to  have  some  relation¬ 
ship  to  scarlet  fever,  for  in  many  cases  diphthe¬ 
ria  occurs  after  scarlet  fever. 

Symptoms. — The  disease  begins  to  show  it¬ 
self  within  a  few  days  after  the  poison  has 
been  received  into  the  body.  But  the  symptoms 
may  be  so  ill-defined  and  vague  that  the  disease 
ia  far  advanced  before  the  patient  really  appears 
seriously  ill.  The  symptoms  at  the  commence¬ 
ment  are  chills  and  feverishness,  loss  of  appetite, 
general  weakness  and  dulness,  and  marked 
paleness  of  skin.  Sometimes  in  the  child  the 
first  thing  that  attracts  attention  is  a  complaint 
of  soreness  of  throat.  When  the  throat  is 
examined,  already  there  may  be  seen  the  pre¬ 
sence  of  white  patches  that  too  surely  indicate 
the  nature  of  the  disease.  These  are  patches  of 
false  membrane,  of  a  dull  white  or  grey  colour, 
like  pieces  of  wash  leather.  They  are  placed 
on  the  tonsils  and  neighbouring  parts  of  the 
back  of  the  throat.  The  patches  are  small  to 
begin  with,  but  they  tend  to  spread  and  join 
one  another,  so  that  in  severe  cases  the  whole 
back  of  the  throat,  including  tonsils  and  uvula 
(p.  136)  is  covered  with  the  membrane.  If 
the  membrane  be  scraped  it  separates  in  shreds, 
but  grows  on  again.  The  throat  is  also  con¬ 
siderably  swollen;  indeed,  even  though  only 
one  side  is  attacked,  the  swelling  may  be  so 
great  as  almost  quite  to  block  the  passage.  Tlie 
glands  at  the  side  of  the  jaw  are  also  swollen. 
As  a  result  of  the  swelling  there  ia  difficulty  of 
swallowing,  though  the  attempt  to  swallow 
does  not  produce  the  intense  pain  common  in  a 
severe  attack  of  quinsy  (p.  155).  In  many  cases 
swallowing  can  be  performed  all  through  the 
illness.  The  swelling  and  loss  of  appetite  com- 
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bined  render  the  patient  not  inclined  to  take 
food,  and  in  children  this  ia  a  cause  of  much 
trouble.  For  a  marked  feature  of  the  disease 
is  the  excessive  prostration  it  produces.  It  is 
to  combat  this  that  remedies  are,  from  the  first, 
directed;  and  so  where  disinclination  to  swallow 
exists,  there  is  great  difficulty  in  getting  suffi¬ 
cient  food  taken  to  maintain  the  strength.  The 
disease  may  not  go  beyond  the  stage  described, 
and  in  ten  days  or  a  fortnight  recovery  begins, 
the  membrane  separating  in  pieces,  and  being 
spat  out  or  in  young  children  swallowed.  The 
breath  is  frequently  very  foul,  because  of  the 
decomposition  of  the  false  membrane.  Even 
after  the  throat  is  quite  clear  and  clean,  the 
patient  remains  extremely  feeble,  and  in  some 
cases  the  voice  is  altered,  perhaps  lost  for  a 
time,  owing  to  paralysis. 

But  the  membrane  may  extend  up  into  the 
back  of  the  nostrils  and  down  the  gullet  towards 
the  stomach,  and  the  disease  may  be  so  prolonged 
that  the  patient  dies  of  exhaustion. 

A  most  frequent  and  the  most  fatal  form  of 
the  disease  Is  that  in  which  the  formation  of 
the  false  membrane  proceeds  downwards  into 
the  windpipe.  The  symptoms  of  this  occurrence 
are  those  of  croup.  The  voice  is  hoarse,  and 
there  is  a  short  dry  cough  of  a  peculiar  charac¬ 
ter.  It  is  hoarse  and  muffled,  ‘Mike  the  distant 
barking  of  a  puppy."  Sometimes  it  is  a  brassy 
sound.  Accompanying  the  progress  of  the  dis¬ 
ease  down  the  windpipe  there  ia  increasing 
difficulty  of  breathing.  These  signs  are  of  the 
roost  serious  nature,  especially  so  in  children,  in 
whom  the  passage  of  the  windpipe  is  narrow 
and  easily  blocked.  As  the  membrane  thickens 
the  voice  is  lost,  and  the  cough  becomes  muffled 
and  almost  noiseless.  Suffocative  fits  come  on, 
partly  doe  to  spasm,  partly  to  the  membrane 
blocking  the  air-passage,  and  the  patient  strug¬ 
gles  for  breath,  the  face  becoming  blue  and  the 
eyes  staring.  One  fit  passes  off,  and  the  patient 
becomes  easier,  but  speedily  another  comes 
on,  the  person  at  last  sinks  into  a  state  of  ex¬ 
haustion  and  stupor,  and  death  occurs.  Usually 
the  end  happens  before  the  fourth  or  fifth  day 
after  the  symptoms  began.  Now,  sometimes 
the  disease  attacks  the  air-passage  only,  without 
any  previous  attack  of  tlie  tonsils,  no  white 
patches  being  seen  at  the  back  of  the  throat. 
In  very  young  children  the  formation  of  the 
membrane  in  the  windpipe  may  proceed  so 
quickly  that  death  occurs  within  a  few  hours 
of  the  hoarseness  and  cough  indicating  the  dis¬ 
ease. 

The  membrane  may  also  pass  up  into  the 


nostrils  from  behind,  and  be  evidenced  by  stop¬ 
ping  of  the  nostrils  and  discharge  of  matter 
and  blood. 

Further,  there  are  cases  of  diphtheria  in  which 
death  occurs  within  a  few  days,  even  iu  grown¬ 
up  persons,  not  from  suffocation,  but  from  the 
violence  of  the  poison  and  the  exhaustion  pro¬ 
duced.  Indeed,  death  may  occur  without  any 
apparent  formation  of  membrane,  and  so  rapidly 
as  to  leave  some  doubt  regarding  the  true 
nature  of  the  disease. 

Nor  yet  is  all  danger  passed  when  the  throat 
affection  has  passed  away,  for  death  may  even 
then  suddenly  occur  from  loss  of  blood,  failure 
of  the  heart,  and  other  causes. 

T reatment. — The  person  is  to  be  put  to  bed 
in  a  large  well-ventilated  room,  which  must  be 
kept  continually  at  a  moderate  heat,  and  in 
which  no  draughts  must  be  permitted.  '  A  fire 
must  be  kept  on  constantly,  and  a  kettle^  should 
always  be  on  the  fire  pouring  its  steam  into  the 
room.  If  the  least  suspicion  of  the  throat  being 
affected  is  present,  the  kettle  should  be  a  bron¬ 
chitis  kettle  (see  Medical  and  Surgical  Ap- 
PLiANCEsX  and  the  steam  should  be  plentifully 
poured  in  the  immediate  neighbourhood  of  the 
bed.  If  the  bowels  are  confined  castor-oil  must 
be  given,  or  an  injection.  From  the  beginning 
every  effort  should  be  directed  to  maintain  the 
strength,  sips  of  warm  milk  or  warm  beef-tea, 
strong  mutton-broth,  freed  from  fat  and  vege¬ 
tables,  eggs  beat  up  in  milk,  &c.,  should  be  ad¬ 
ministered  in  small  quantities  often.  Port  wine 
in  small  quantities  is  also  to  be  frequently 
administered.  Cold  drinks  are  not  to  be  with¬ 
held,  and  ice  may  be  given  to  suck.  When  the 
patient  cannot  swallow  nourishing  injections 
become  necessary.  The  method  of  administer¬ 
ing  them  is  explained  in  another  part  of  this 
work.  (Refer  to  index  for  Injections.) 

The  treatment  by  medicine  ia  twofold.  The 
throat  must  be  regularly  painted  several  tiroes 
daily,  in  the  hope  of  arresting  the  growth  of  the 
false  membrane,  and  a  mixture  ia  to  be  given. 
The  paint  U  made  of  equal  parts  of  glycerine 
and  liquor  of  perchloride  of  iron — the  strong 
liquor.  To  each  ounce  of  this  one  drachm  of 
sulphurous  acid  is  added,  and  the  whole  shaken 
together.  A  brush  is  used— camel’s  hair  or 
goose  quill— firmly  set  on  a  long  handle.  The 
tongue  of  the  patient  ia  held  down  by  a  spoon, 
and  the  back  of  the  throat  thoroughly  painted 
over.  The  painting  must  be  repeated  twice  or 
thrice  daily.  With  children  it  is  difficult  to 
accomplish,  and  help  is  necessary.  A  new 
method  consists  in  drying  the  throat  as  well  as 
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poaeible  and  theu  painting  it  with  Tolu  Tarnish. 
The  following  mixture  is  to  be  given : — 

Chlorate  of  potash  in  powder,..,.  120  grains. 

Solution  of  dialysed  iron,  ...  ^  ounce. 

Syrup  of  orange, .  1  ounce. 

Water,  . to  4  ounces. 

Of  this  from  a  half  to  one  tea^spoonful  is  to  be 
given  four  or  five  times  daily.  When  suffoca¬ 
tion  is  threatened  steam  is  to  be  kept  streaming 
about  the  bed,  and  hot  cloths  may  be  applied 
on  the  neck.  A  surgeon  would  probably  suggest 
opening  the  windpipe  by  the  operation  known 
as  tracheotomy  (p.  270).  During  recovery  quin¬ 
ine  and  iron  tonics,  nourishing  foods,  c^-liver 
oil,  and,  when  the  patient  can  bear  it,  removal 
to  the  sea-side,  are  valuable  aids  to  full  restor¬ 
ation  of  health. 

Disinfection  (p.  395)  must  not  be  forgotten. 

Croup,  true  croup,  has  been  considered  in 
the  preceding  paragraphs  as  an  extension  of 
diphtheria  down  into  the  top  of  the  windpipe — 
the  larynx  (p.  250),  or  into  the  windpipe  itself; 
or  it  may  be  the  diphtheria  attacks  the  larynx 
and  windpipe  first  and  directly.  There  is,  how¬ 
ever,  an  ordinaiy  inflammation  of  the  top  of  the 
windpipe  and  windpipe  itself  not  attended  by 
formation  of  false  membrane,  to  which  children, 
of  two  and  three  years  old,  are  specially  liable, 
to  which  the  term  croup  is  also  applied. 

Its  symptoms  may  come  on  suddenly  with 
alteration  of  voice,  some  hoarsenees,  and  fre¬ 
quent  dry  short  cou|^  The  cough  speedily 
takes  on  special  characters,  it  becomes  barking 
and  “  brassy.”  There  is  fever  with  difiBcult  and 
hurried  breathing,  crowing  and  piping  noise 
with  taking  in  of  breath,  quick  pnlM,  and  the 
child  is  restless  and  anxious  and  plucks  at  its 
throat.  Now  it  may  be  impossible  to  say 
whether  the  symptoms  are  due  to  the  formation 
of  a  false  membiane  in  the  windpipe,  as  in 
diphtheria,  or  to  inflammatory  swelling.  Death 
may  occur  by  suffocation  or  exhaustion,  and 
very  speedily. 

Cronpy  symptoms  are  often  present  at  the 
commencement  of  measlea 

The  treatment,  in  so  far  as  it  differs  from 
actual  diphtheria,  is  the  same  as  that  described 
on  p.  270  for  inflammation  of  the  larynx,  and 
consists  principally  in  the  use  of  hot  poultices 
and  cloths  over  the  front  of  the  neck,  and  the 
use  of  steam,  hot  drinks,  &c. 

Belapslnff  Fever  (/’amtne  Ftver — Bilioiu 
BmiiUeni  Ftvtr — Sevm-dat/ Fevtr — Irith  Feotr). 
— This  is  a  fever  that  seems  to  be  related  to 
periods  when  extreme  poverty  prevails,  hence 


its  term  famine  fever.  So  far  as  Great  Britain 
is  concerned,  it  came  from  Ireland,  and  hence 
was  called  Irish  fever;  but  it  has  also  appeared 
in  America,  India,  Africa,  and  Russia. 

It  is  undoubtedly  due  to  the  presence  of  a 
living  germ  in  the  blood,  is  contagious,  and 
may  be  carried  long  distances  by  infected  per¬ 
sons  and  by  clothes. 

Symptoms.  —  It  is  doubtful  what  period 
passes  after  the  poison  has  been  introduced 
into  the  body  before  the  attack  begins,  some¬ 
times  apparently  only  a  few  days,  at  other 
times  about  a  fortnight.  The  attack  begins 
with  shivering  fits,  pain  in  die  forehead,  back, 
and  limbs,  high  fever  and  great  dryness  of 
skin.  Appetite  is  lost;  there  is  thirst;  the 
pulse  is  very  fast;  the  tongue  is  covered  with 
a  thick  white  coating,  the  tip  and  edges  being 
red.  The  bowels  are  confined;  there  is  pain 
over  the  stomach,  and  to  the  right  side  over 
the  liver;  and  vomiting  occurs.  Jaundice, 
yellowness  of  the  skin,  occasionally  appears 
about  the  second  or  third  day,  hence  the  idea 
that  the  fever  is  a  Inlious  one.  The  pains  in 
the  joints  are  of  a  rheumatic  character.  To¬ 
wards  the  end  of  the  first  week  there  may  be 
delirium.  In  from  five  to  seven  days  from  the 
beginning  of  the  attack  the  fever  suddenly 
passes  away,  usually  after  copious  sweating, 
lasting  for  a  few  hours,  or  after  free  discharge 
from  the  bowels.  The  other  symptoms  also 
disappear,  but  the  patient  is  left  weak.  For 
about  a  week  he  remains  apparently  well,  and 
then  a  second  attack  suddenly  comes  on,  similar 
to  the  first,  lasting  about  three  days,  and  end¬ 
ing  like  tile  first  A  third  attack  may  follow. 
Purplish  spots  may  appear  during  the  disease, 
though. there  is  no  regular  rash. 

Deaths  from  relapsing  fever  are  not  common. 
Weakness  produced  by  the  fever  is  great,  and 
recovery  is  alow.  The  complications  apt  to 
occur  are  affections  of  the  lungs  and  bowels, 
looseness,  and  dysentery. 

Treatment. — Light  food  of  milk,  corn-flour, 
beef-tea  thickened  with  rice  or  corn-flour,  is  to 
be  given  in  small  quantities.  Cold  sponging, 
when  the  heat  is  great,  with  water  containing 
a  little  vinegar,  is  refreshing.  The  patient  may 
have  ice  to  suck,  and  tea-spoonful  doses  of  the 
following  mixture  are  to  be  given  every  three 
hours: — 

Solution  of  acetsto  of  ammonia,  ...  2  ounces. 

Spirit  of  nitrous  ether . {[  of  an  ounce. 

Water, .  to  4  ounces. 

To  relieve  pains  and  help  sleep  5  drops  of  lau¬ 
danum  may  be  added  to  each  dose,  hut  only  to 
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grovmrup  persoru.  The  bowels  should  be  moved 
by  castor-oil  or  by  iDjections.  No  medicine  pre¬ 
vents  the  relapse.  Recovery  is  to  be  aided  by 
light  nourishing  foods,  and  quinine  tonics. 

The  contagious  nature  of  the  disease  must 
be  remembered,  and  the  rules  for  disinfection 
(p.  396)  followed. 

Plague  {PettUenae—The  Put — Black  Death). 
— This  is  adisease  believed  to  have  beenobserved 
as  early  as  the  second  century  before  Christ 
It  was  common  in  Egypt,  other  parts  of  Africa, 
and  Asia.  In  the  sixth  century  after  Christ  it 
spread  over  Europe.  From  that  time  it  con¬ 
tinued  to  exist  in  Europe,  breaking  out  at 
intervals  in  fierce  epidemics.  Towards  the  end 
of  the  seventeenth  century  it  began  to  dis¬ 
appear  from  Europe,  from  which,  however,  it 
had  not  quite  departed  till  1841.  The  last 
attack  in  Great  Britain  was  the  Great  Plague 
in  London  of  1665.  It  seems  still  to  exist  in 
Arabia,  Persia,  and  other  parts  Asia.  Star¬ 
vation,  filth,  and  overcrowding  are  the  oondi- 
tions  that  favour  its  spread.  It  is  extremely 
contagious,  being  communicated  by  the  breath 
and  carried  about  by  clothing.  In  many  re¬ 
spects  it  resembles  typhus  fever. 

Symptonos. — The  disease  appears  about  five 
days,  on  an  average,  after  the  poison  has  been 
taken  into  the  body.  The  following  are  the 
chief  points  of  the  description  given  of  it.  It 
begins  with  shivering  fits  or  chills,  with  fever, 
pain  in  the  forehead,  back,  and  limbs,  and  great 
weakness  of  body.  The  patient  weara  a  dull, 
stupefied  haggard  look.  From  the  second  to 
the  fourth  day  of  the  disease  sweUings  of  glands 
(buboes)  appear  at  the  angles  of  the  jaws,  in  the 
armpit  and  groina  The  eyes  are  red,  skin  hot, 
tongue  as  if  covered  with  wool,  or  dry,  black, 
and  cracked.  The  gland  swellings  cause  pain, 
and  come  to  matter  if  the  patient  does  not  die 
before.  In  some  cases  boils  or  carbuncles  ap¬ 
pear  on  the  limbs  generally,  and  purple  spots 
{petechia)  are  not  uncommon.  Sickness  and 
vomiting  of  bilious  maiter  and  perhaps  bloody 
matter  are  frequent. 

Death  within  twenty-four  hours  of  the  be¬ 
ginning  of  the  attack  is  frequent,  and  the 
majority  of  deaths  occur  within  four  or  five  days. 
The  death-rate  is  not  less  than  one  in  three. 

T reatment  is  similar  to  that  of  typhus  fever. 
No  treatment  that  can  cut  short  the  disease  is 
known.  Disinfection  and  avoidance  of  the  con¬ 
ditions  of  the  spreading  of  the  disease,  unclean¬ 
liness,  overcrowding,  &c.,  tjce  the  means  to  pre¬ 
vent  its  extension. 


Yellow  Fever  {Black  Vomit— YtBoa  Jack) 
is  a  disease  of  hot  climates,  common  in  the 
West  Indian  Islands.  It  has  been  introduced 
into  Europe,  but  does  not  tend  to  spread  except 
in  times  of  great  beat.  Cold  kills  it.  It  attacks 
Havana  almost  yearly  between  the  months  of 
April  and  December.  It  is  rarely  absent  from 
the  West  Indies,  and  is  most  fatal  from  May  to 
August.  It  is  a  contagious  disease,  and  its  con¬ 
tagion  can  be  carried  by  clothing,  and  conveyed 
by  infected  ships.  A  person  who  has  suffered 
from  one  attack  is  safe  from  a  second. 

The  symptoms  may  appear  within  one  or 
two  days  after  the  poison  has  entered  the  per¬ 
son’s  body,  or  may  not  occur  for  six  or  ten.  'The 
attack  is  sudden,  beginning  with  skivering, 
fever,  diy  skin,  intense  headache,  pain  in  the 
back  and  limbs.  The  eyes  are  glistening,  blood¬ 
shot  and  red;  the  face  it  congested;  there  are 
great  thirst,  loss  of  appetite,  tenderness  over 
the  stomach,  sickness  and  vomiting.  The  tip 
and  edges  of  the  tongue  are  very  brij^t  red, 
the  rest  being  covered  with  a  white  coat  The 
lips  and  throat  are  also  bright  red.  The  pulse 
is  at  first  very  fast,  but  may  greatly  diminish 
in  speed,  even  while  the  fever  remains  high. 
The  fever  may  not  remain  high  for  more  than 
a  day  or  two,  but  the  vomiting  and  tenderness 
over  the  stomach  continue.  At  first  the  vomit 
is  of  the  contents  of  the  stomach,  then  it  be¬ 
comes  colonred  with  bile,  and  later  has  a  coffee- 
grounds”  appearance,  the  black  vomit,  due  to 
mixture  of  altered  blood.  The  motions  are 
often  black  for  the  same  reason.  By  the  second 
or  third  day  of  the  disease  the  whites  of  the  eyes 
may  be  seen  to  be  yellowish,  and  the  yellowness 
spreads  to  the  face  and  over  the  body,  the  jaun¬ 
dice  being  well  marked.  The  urine,  which  is 
at  first  clear  and  of  the  usual  quantity,  becomes, 
with  the  advance  of  the  disease,  of  a  deep  yellow 
from  the  presence  in  it  of  bile.  The  colour 
may  deepen  to  orange  red,  and  at  the  height  of 
the  attack  almost  no  uriue  may  be  made.  In 
favourable  cases  the  quantity  becomes  large  and 
the  colour  becomes  very  dark.  Death  may  take 
place  within  a  few  hours  of  the  attack  from  the 
violence  of  the  poison,  the  person  becoming 
collapsed.  It  may  occur  at  any  time  in  the 
progress  of  the  disease,  the  fifth  day  being  re¬ 
garded  as  critical.  In  cases  that  have  gone  on 
for  several  days  death  is  usually  doe  to  bleeding 
from  the  stomach  or  bowels  or  kidneys,  or  from 
exhaustion  of  the  heart.  Where  recovery  takes 
place  it  is  gradual,  and  the  jaundice  takes  long 
to  disappear.  The  death-rate  is  veiy  high. 

T reatment. — The  patient  should  be  confined 
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to  bed  and  all  exertion  etrictly  forbidden.  The 
room  should  be  large  and  well-aired,  but  kept 
constantlj  at  a  moderate  warmth.  The  bowels 
should  be  relieved  bj  injectiona  Com-flonr, 
beef-tea,  chicken  broth,  milk,  and  similar  food 
should  be  given  at  regular  and  short  intervals. 
Large  draughts  of  lemonade  and  barlej-water 
are  to  be  allowed.  Ice  is  to  be  sucked  to  allay 
sickness,  and  for  the  same  purpose  mustard  poul¬ 
tices  are  applied  over  the  stomach.  In  cases 
of  recovery  the  person  must  not  be  allowed  to 
sit  up  till  fourteen  days  have  passed. 

It  is  needless  here  to  mention  any  of  the 
many  drugs  tried  for  the  disease.  All  discharges 
from  the  patient  must  be  at  once  disinfected, 
as  recommended  on  p.  396,  and  removed,  and 
other  steps  taken  to  limit  the  disease  (see 
p.  396). 

Hydrophobia  {Dog-Madna$—RabUt). — The 
word  hydrophobia  is  derived  from  two  Greek 
words,  hudir,  water,  and  phobot,  fear,  the  dread 
of  swallowing  and  the  spasms  produced  by  the 
attempt  being  a  marked  feature  of  the  disease. 
It  is  a  disease  to  which  dogs,  cats,  wolves,  and 
foxes  are  liable.  It  is  due  to  a  particular  poison, 
which  seems  specially  to  exist  in  the  saliva  or 
spit  of  the  animal  affected  by  the  disease.  It 
can  only  be  produced  in  human  beings  by  the 
direct  introduction  of  this  material  into  the 
body  by  a  bite  or  other  wound.  A  person  may 
be  bitten  by  a  dog  and  may  in  consequence 
be  seized  with  the  disease,  although  the  dog 
did  not  at  the  time  show  signs  of  the  disease. 
Cases  have  been  due  to  a  dog,  not  known  to  be 
suffering  from  the  disease,  licking  the  hand  of 
its  master  on  which  some  slight  wound  was  pre¬ 
sent  The  bite  of  a  cat  may  produce  it  Pro¬ 
bably,  however,  not  more  than  a  third  of  the  per¬ 
sons  bitten  by  mad  dogs  take  hydrophobia,  even 
when  no  attempt  has  been  made  to  destroy  any 
poison  that  may  have  been  imparted  from  the 
dog’s  mouth.  When  the  bite  has  been  through 
clothes  the  risk  is  less  than  if  the  part  of  the 
body  had  been  uncovered.  More  men  suffer 
from  the  disease  than  women.  There  seems  no 
doubt  that  a  bite  from  a  healthy  dog  cannot 
produce  the  disease.  A  dog  must  be  suffering 
from  the  poison,  whether  it  is  evident  or  not, 
before  it  can  impart  the  disease  to  another. 

Symptoms.— It  is  very  doubtful  how  long 
the  poison  requires  to  reside  in  the  body  before 
the  disease  appears.  The  shortest  interval  be¬ 
tween  the  bite  and  symptoms  has  been  about 
twelve  days.  The  interval  is  seldom  leas  than 
a  month,  and  is  on  an  average  six  or  seven 


weeks.  In  some  cases  many  months  have  passed 
before  the  disease  appeared,  and  some  have  been 
recorded  in  which  the  interval  extended  to 
years.  The  appearance  of  the  disease  after  four 
mouths  is,  however,  seldom.  The  wound  by 
which  the  poison  gained  admission  to  the  body 
usually  heals  as  easily  as  an  ordinary  wound. 
It  is  said  that  among  the  first  symptoms  in 
many  cases  is  return  of  pain  to  the  place  of 
bite,  hot  tingling  pain,  shooting  from  the  part. 
Such  is  often  not  present.  Other  symptoms  are 
restlessness,  shivering,  uneasiness,  a  feeling  of 
illness,  disturbed  sleep,  lowness  of  spirits,  and 
discomfort  about  the  throat  with  some  difficulty 
in  swallowing  liquids  in  particular,  while  at  the 
same  time  there  u  thirst.  As  the  disease  ad¬ 
vances  the  patient  becomes  excited,  the  eyes  look 
wild,  and  tfe  wears  an  expression  of  terror,  and  is 
liable  to  outbreaks  of  delirious  excitement  in 
which  he  may  strive  to  injure  himself  or  others. 
The  chief  symptom  is  the  spasm  that  occurs  on 
attempting  to  drink.  At  first  it  is  mere  difficulty 
of  swallowing,  but  soon  the  attempt  causes  a 
spasm,  a  catch  in  the  breath,”  which,  in  the 
course  of  a  few  hours,  becomes  marked  as  a 
strong  contraction  of  the  muscles  of  breathing, 
there  being  a  strong  effort  as  in  taking  in  a 
deep  breath,  so  that  the  shoulders  are  raised 
and  the  comets  of  the  mouth  drawn  outwarda 
The  spit  cannot  be  swallowed.  It  collects  in 
considerable  amount,  and  hangs  thidtly  from 
the  month,  a  source  of  great  annoyance  to  the 
patient.  Even  when  the  patient  is  quite  con¬ 
scious,  the  impossibility  of  swallowing  is  marked. 
The  person  may  take  a  glass  of  water,  and,  mak¬ 
ing  up  his  mind  with  great  effort,  may  carry  it 
quickly  to  his  mouth  with  agitation,  but  the 
spasm  comes  on  and  the  glass  is  violently 
thrown  asray,  and  any  water  that  may  have 
got  into  the  mouth  is  violently  thrown  out, 
while  the  patient  shudders,  and  marked  spasms 
of  the  muscles  for  breathing  occur.  The  very 
thought  of  drinking  is  terrifying.  The  mere 
sound  of  running  water  produces  spasm,  and 
the  state  of  terror  and  agitation  is  extreme. 
In  advanced  cases  any  sudden  noise,  or  a  msh 
of  cold  air,  will  bring  on  a  convulsive  attack. 
As  the  disease  advances  the  patient  becomes 
feeble,  the  voice  hoarse,  and  the  convulsions 
more  frequent  and  severe.  Death  occurs  from 
exhaustion  or  from  suffocation  in  convulsion. 
The  disease  is  without  exception  fatal,  death 
occurring  in  from  two  to  six  days. 

In  dogs  the  symptoms  of  rabies  are  sullennesa, 
fidgetiness,  and  continual  shifting  of  position. 
The  dog  seems  to  see  things  in  the  air,  which  he 
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g.ozes  at,  follows,  and  snaps  at.  His  appetite  is  | 
perverted.  He  swallows  bits  of  coal,  wood,  &c. 
Saliva  streams  from  his  mouth,  and  bangs  in 
sticky  strings  from  it,  disturbing  him  and  caus¬ 
ing  constant  efforts  with  paws  to  get  rid  of  it. 
He  makes  a  hawking  noise  in  the  effort  to  clear 
the  throat  and  mouth.  His  bark  is  hoarse,  and 
eyes  bright.  There  is  evidently  intense  thirst, 
and  the  dog  hat  no  fear  of  “water,  for  he  often 
buriee  his  muzzle  in  tcater  at  the  height  of  the 
attack;  but  he  cannot  drink  owing  to  pai-alysis 
of  muscles,  or  spasmodic  irregular  movements 
of  them.  He  bites  anything  that  comes  in  his 
way,  and  may  thus  in  a  short  time  infect  other 
dogs,  cats,  and  other  animals.  Finally  the  dog 
reels  and  staggers,  his  hind  legs  and  lower  jaw 
lose  their  power,  and  he  dies  in  convulsions  or 
from  exhaustion.  * 

It  is  to  be  noticed  that  nervous  people,  who 
have  been  bitten,  may  by  mere  mental  anxiety 
work  up  symptoms  resembling  those  of  hydro- 
])hobia.  This  false  hydrophobia  may  be  known 
from  the  presence  of  anxiety  alone  and  not 
delirium,  from  the  spasm  on  drinking  being  a 
mere  difficulty  of  swallowing,  which  can  be 
overcome,  and  being  overcome,  does  not  return. 
In  such  cases  if  the  patient’s  mind  be  set  at  rest, 
and  some  soothing  medicine  given,  a  30-graiu 
dose  of  bromide  of  potassium,  for  example,  the 
symptoms  disappear. 

Treatment. — Whenever  a  person  is  bitten 
by  a  suspicious  animal  the  circulation  of  blood 
ought  at  once  to  be  stopped,  for  a  brief  period, 
in  the  bitten  part  by  tying  a  tight  band,  if  it 
be  a  limb,  above  the  bitten  part,  and  carefully 
washing  the  bite  and  allowing  it  to  bleed  freely. 
As  soon  as  possible — immediately,  if  possible — 
the  part  should  be  burned.  A  hot  iron,  poker, 
&c.,  may  be  freely  and  deeply  used,  or  nitric 
acid  painted  lightly  over  the  place  with  a  brush, 
and  then  wiped  off  with  a  sponge  and  cold 
water.  Attempts  to  treat  the  disease  have  failed. 
Attempts  may  be  made  with  chloral  hydrate,  in 
from  10  to  30  grain  doses,  to  keep  down  the 
spasms.  The  patient  should  be  kept  very  quiet 
in  a  dark  still  room.  Persons  in  attendance 
ought  to  be  careful,  since  a  bite  from  a  patient, 
or  the  spit  of  the  patient  cast  on  the  attendant, 
may  impart  the  disease. 

Glanders  and  Farcy  are  diseases  of  the 
horse  and  of  animals  of  the  same  species.  They 
may  be  communicated  to  man  by  poison  con¬ 
tained  in  the  discharge  from  the  nostrils  of  the 
diseased  animals.  It  is,  however,  rare  in  man. 

Symptoms  appear  from  three  to  eight  days 


after  the  introduction  of  the  poison,  and  in 
some  cases  after  a  longer  interval.  They  are 
high  fever,  great  heat  of  skin,  shiverings,  quick 
pulse,  pains  in  muscles  and  joints  of  a  rheu¬ 
matic  character,  headache,  sleeplessness,  profuse 
sour  sweatings  and  clamminess  of  skin.  The 
nostrils  become  congested,  and  a  biting  watery 
fluid  comes  from  them,  which  soon  becomes 
thick,  and  mattery.  A  rash,  at  first  of  red  spots, 
like  flea-bites,  appeal's  scattered  over  the  face, 
limbs,  neck,  and  belly.  They  become  pimples 
like  peas,  grow  yellow,  and  soon  burst,  pour¬ 
ing  out  matter,  and  leaving  bad  ulcers.  The 
eyes  yield  matter;  sores  form  in  the  mouth  and 
throat,  and  the  lungs  become  affected.  Lumps, 
turning  into  boils,  form  in  the  skin  on  the  face 
and  in  the  neighbourhood  of  joints.  The  patient 
becomes  very  weak ;  delirium  comes  on,  followed 
by  stupor  and  death.  The  disease  runs  its 
course  in  sixteen  days,  on  an  average,  but  some 
cases  end  fatally  in  a  week.  It  is  usually  fa  tab 

In  glanders  the  nose  and  ear-passages  are 
early  affected.  In  farcy  the  poison  is  introduced 
in  a  wound  on  the  body  or  limbs.  The  part  be¬ 
comes  red  and  inflame<l,  glands  in  the  neigh¬ 
bourhood  become  affected,  and  lumps  (farcy- 
buds)  and  boils  form  in  the  skin.  Both  are, 
however,  practically  the  same  disease. 

T reatment — No  curative  treatment  is  known. 
The  patient’s  strength  must  lie  maintained,  as 
well  as  possible,  by  nourishing  food  and  stimu¬ 
lants,  and  the  affected  parts  should  be  carefully 
and  regularly  cleansed,  abscesses  opened  and 
cleaned  out,  &c.  A  person  attending  a  case 
ought  to  wear  india-rubber  gloves  while  bathing 
the  affected  parts. 

Syphilis  (vulgarly  called  Pox)  is  a  contagious 
disease,  is,  indeed,  a  type  of  that  class  of  dis¬ 
eases  capable  of  being  contracted  only  by  the 
direct  introduction  of  a  sjiecial  poison  into  the 
body  of  a  person.  The  poison  is,  in  this  case, 
communicated  directly  by  sexual  interaourse  or 
indirectly  by  inheritance.  To  this  rule  there 
are,  however,  exceptions  which  must  be  noticed, 
and  will  be  stated  in  the  course  of  the  descrip¬ 
tion  of  the  disease.  How  the  disease  first  origi¬ 
nated,  where,  that  is  to  say,  the  first  ]ioison 
came  from,  it  is  as  impossible  to  state  as  to 
declare  where  the  first  poison  of  small-pox  came 
from,  or,  for  that  matter,  the  first  seed  of  coni 
or  wheat  or  potatoes.  When  and  in  what  ]ilace 
the  disease  first  manifested  itself  it  is  equally 
impossible  to  decide.  It  appears,  however,  to 
have  occurred  in  Europe,  and  certain  parts  of 
Asia,  from  the  earliest  times.  It  has  spread 
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over  the  entire  globe,  by  me&na  of  the  com¬ 
merce  between  countries,  though  there  are  yet 
some  regions  free  from  it.  The  disease  is  not 
affected  by  climate.  During  the  latter  part  of 
the  fifteenth  century  the  disease  assumed  an  epi¬ 
demic  form,  and  spread  throughout  the  whole 
of  Europe. 

One  attack  of  syphilis  protects  against  a 
second,  but  then  the  disease  does  not  run  its 
course  in  the  'brief  period  occupied  by  other 
fevers,  such  as  smidl-poz,  scarlet  fever,  &c. 
Its  progress  occupies  months,  even  years,  and 
sometimes  continues  throughout  the  life  of  the 
person  who  has  contracted  it 

Symptoms.— The  fearful  character  of  this 
disease  will  be  best  understood  by  an  account 
of  the  progress  of  an  ordinary  case,  to  arrest 
which  no  steps  have  been  taken. 

The  first  occurrence  of  the  disease  is  the  ap¬ 
pearance  of  a  sore,  called  the  hard  chancre,  at 
the  place  where  the  poison  has  been  introduced, 
usually  some  part  of  the  genital  organs.  This 
sore,  however,  does  not  appear  for  a  consider¬ 
able  time  after  the  poisou  has  been  received. 
There  is  a  period,  that  is  to  say,  corresponding 
to  the  period  of  incubation  or  batching  of  ordi¬ 
nary  fevers,  which  has  been  referred  to  on 
p.  397.  This  interval  u  on  an  average  four 
weeka  It  may  be  only  a  little  over  two  weeks, 
while,  on  the  other  hand,  it  may  extend  to 
nearly  six  weeks.  During  this  interval  there 
is  nothing  whatever  to  lead  the  person,  who 
has  exposed  himself  to  the  disease,  to  suspect 
the  possibility  of  its  existence.  A  person,  whose 
conduct  has  rendered  bis  infection  only  too  pro¬ 
bable,  after  failing  to  discover  anything  for  a 
week  or  two,  may  conclude  that  he  has  (unde¬ 
servedly)  escaped,  but  this  conclusion  is  not 
justified  so  early  as  this.  The  form  which  the 
sore  takes  on  its  first  appearance  is  that  of  a 
small  red  dark-coloured  pimple,  which  slowly 
grows  larger.  The  person  may  be,  and  often 
is,  unaware  of  its  presence,  since  it  is  not  pain¬ 
ful  nor  itching.  In  a  few  days  the  pimple  is 
broken  by  the  separation  of  a  part  of  the  sur¬ 
face,  and  speedily  a  little  ulcer  is  formed.  The 
ulcer  is  of  a  peculiar  character.  It  is  not  deep 
but  shallow,  and  all  round  the  sore  is  a  firm 
ridge  of  a  dark  red  appearance.  If  the  part  be 
taken  between  finger  and  thumb  it  has  a  hard 
feeling,  as  if  a  little  mass  of  gristle  bad  been 
deeply  imbedded  in  the  substance  of  the  akin. 
The  ulcerated  surface  is  greyish,  and  rather 
dry,  only  a  scanty  thin  discharge  being  pro¬ 
duced  by  it.  In  about  six  weeks  it  reaches  its 
complete  formation,  when  it  is  about  the  size  of 


a  split  pea,  and  it  thereafter  begins  to  diminish. 
When  it  is  healed  it  leaves  a  white  scar  that 
will  never  disappear.  The  scar  is  below  the 
level  of  the  surrounding  parts,  which  are  some¬ 
what  hardened,  and  of  a  dai-ker  colour  than  is 
usual.  So  little  trouble  does  this  sore  occasion, 
that  the  person  may  from  first  to  last  be  igno¬ 
rant  of  its  existence.  Hie  sore  is  single;  sever.il 
of  them  do  not  occur  on  the  same  person.  While 
this  is  the  usual  form  and  course  of  the  sore,  it 
may  appear  as  a  mere  scratch  or  crack,  healing 
easily  and  leaving  scarcely  any  recognizable 
scar.  What  has  been  described  is  the  true,  hard 
chancre,  the  first  result  of  the  activity  of  the 
special  poison  of  syphilis.  But  there  is  another 
sore,  called  soft  chancre,  or  chancroid,  also  the 
result  of  the  introduction  of  a  poison,  obtained  in 
the  same  way  as  the  preceding,  but  which  never 
gives  rise  to  syphilis.  It  is  described  elsewhere 
(see  Index).  It  is  painful,  pours  out  abundant 
discharge,  is  accompanied  by  infiammation  and 
swelling,  but  has  not  the  hard  gristle-like  feel¬ 
ing  of  the  true  chancre.  Moreover,  matter  from 
the  soft  sore,  getting  into  a  scratch  ou  any  other 
part  0/  ihi  $ame  perton’$  body,  will  reproduce  a 
similar  sore ;  while,  ou  the  other  hand,  matter 
from  the  true  chancre  cannot  produce  a  second 
sore  on  the  same  person,  though  it  can  produce 
a  sore  like  that  it  came  from  on  another  person. 
One  or  two  weeks  after  the  appearance  of  the 
true  chancre,  the  glands  iu  the  groin  become 
affected.  In  fig.  113  on  page  208  is  a  represen¬ 
tation  of  the  glands  in  the  groin.  Those  marked 
d,  s.f.  in  the  figure  receive  material  from  the 
genital  organs,  and  if  the  poisou  of  syphilis  has 
been  there  introduced,  it  in  time  reaches  the 
glands  and  affects  them.  They  increase  in  size, 
not  necessarily  all  of  them,  but  several.  The 
increase  is  slow  and  painless.  Ou  pressing  with 
the  finger,  they  are  felt  to  be  hard  and  are 
freely  movable  in  their  positions.  They  may 
become  as  large  as  almond  shells,  and  so  they 
remain  for  years,  not  coming  to  matter  and 
giving  rise  to  no  trouble,  but  presenting  almost 
conclusive  evidence  of  the  existence  of  syphilis. 
This  is  another  distinguishing  feature  between 
bard  and  soft  chancre,  for  the  poison  from  a 
soft  sore  reaches  the  same  glands,  but  causes  in 
them  inflammation  and  formation  of  matter,  so 
that  one  or  more  buboes,  as  they  are  called,  are 
produced,  tiiat  is,  abscesses,  which  are  extremely 
stubborn  and  slow  to  heal. 

And  now  there  follow  evidences  that  the 
poison  has  not  only  passed  up  from  the  spot, 
where  it  was  introduced,  into  lymphatic  glands, 
but  has  gained  entrance  to  the  blood,  and 
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haa  affected  the  conatitution.  Tbeae  evideucea 
are  called  the  aecondary  aymptoms  of  ay* 
philia,  or  briefly  aecondaries.  The  first  of 
these  is  the  appearance  of  a  rash  on  the  akin, 
which  comes  out  in  from  six  weeks  to  three 
months  after  infection,  naually  in  about  sixty 
or  seventy  days.  The  rash  is  at  first  of  rosy 
red  spots,  which  appear  about  the  chest  and 
belly,  and  may  cover  the  whole  body  like  a 
crop  of  measles.  They  soon  become  dull  red 
or  browu,  and  finally  disappear,  to  be  succeeded 
by  pimples,  which  have  a  coppery  colour.  The 
pimples  by  and  by  fade,  leaving  copper-coloured 
stains  in  the  skin,  which  take  some  time  to  dis¬ 
appear,  but  leave  no  scar.  They  begin  on  the 
trunk  of  the  body,  but  spread  to  the  arras  and 
legs,  and,  unlike  many  ordinary  skin  affections, 
do  not  miss  the  palms  of  the  hands  and  soles  of 
the  feet.  They  may  come  out  in  crops,  off  and 
on,  for  several  montha  Moreover,  this  rash  of 
syphilis  is  capable  of  assuming  many  various 
forms;  but,  whatever  the  form,  one  great  pecu¬ 
liarity  is  the  coppery  colour  of  the  staining  of 
the  akin  which  attends  it.  The  skiu  of  the  scalp 
is  often  affected,  scales  forming;  and  the  hair 
loses  its  gloss,  becomes  dry,  and  tends  to  fall 
out,  BO  that  baldness  may  be  produced. 

Some  amount  of  feverishness,  loss  of  appetite, 
paleness,  weakness,  headache,  and  rheumatic 
like  pains,  often  very  severe,  are  not  uncom¬ 
monly  experienced  just  before  the  appearance 
of  the  rash. 

On  page  307  it  is  explained  that  mucous 
membranes,  the  covering  of  red  parts  like  the 
lips,  inside  of  the  mouth,  throat,  &c.,  are  prac¬ 
tically  of  the  same  structure  as  the  skin.  Hence 
it  is  not  surprising  that  affections  of  themncous 
membranes  occur  similar  to  those  of  the  skin. 
The  month  and  throat  commonly  suffer;  the 
tonsils  (p.  136)  are  liable  to  ulcerate,  the  nostrils 
and  box  of  the  windpipe  sharing  in  the  trouble. 
Raised  patches  about  the  comers  of  the  month 
and  anus  (p.  130)  are  frequent 

Now  it  is  certain  that  the  matter  that  oozes 
from,  or  covers,  these  ulcers  and  raised  patches, 
is  capable  of  communicating  the  disease.  This 
is  a  fact  of  the  utmost  importance  to  observe. 
What  it  implies  is  this,  that  a  person  who  has 
such  syphilitic  ulcers  or  patches  in  throat  or 
mouth,  or  tongue,  is  capable  of  communicating 
the  disease  by  a  kiss,  if  the  slightest  crack  or 
fissure  exists  on  the  lip  of  the  person  kissed,  by 
which  the  poison  could  enter.  Moreover,  for  the 
same  reason,  a  healthy  person  using  without 
cleansing,  cups,  tumblers,  &c.,  that  have  been 
just  previously  used  by  a  syphilitic  person  may  I 


contract  the  disease.  Thus  while  at  the  banning 
of  tbeae  paragraphs  on  syphilis  it  has  been  said 
that  the  disease  is  usually  contracted  by  impure 
sexual  intercourse,  it  is  not  uncommon  to  find 
it,  in  perfectly  innocent  persons,  acquired  by 
such  other  ways  as  have  been  indicated.  For 
example,  a  hard  chancre  on  the  lip  is  often  seen. 
A  child  who  has  inherited  syphilis  from  its 
parents  may  communicate  it  to  its  wet  nurse 
during  suckling,  and  a  wet  nurse  by  the  same 
means  may  communicate  it  to  a  child.  Besides 
the  affections  of  skin  and  mucous  membranes, 
mentioned  as  secondary  symptoms  oi  the  dis¬ 
ease,  others  are  common.  Serious  inflamma¬ 
tions  of  the  eye— inflammation  of  the  iris  and  of 
the  retina  and  optic  nerve  (p.  375) — are  quite 
ordinary  results.  Affections  of  bones  and  joints, 
indicated  by  severe  pains  of  a  rheumatic  char¬ 
acter,  usually  worse  at  night,  are  also  frequent 
The  bone  affections  are  commonly  marked  by 
the  appearance  of  small  painful  lumps,  usually 
on  the  shin-bones,  to  which  the  term  “nodes*' 
is  applied.  In  fact  the  diseases  which  may 
arise  in  the  progress  of  the  secondary  stages  of 
syphilis,  doe  to  the  poison  in  the  blood,  are  in¬ 
numerable,  and  are  only  properly  treated  when 
their  cause  is  recognized.  This  secondary  stage 
lasts  for  from  nix  to  eighteen  months,  during 
which  the  general  health  of  the  patient  is  liable 
to  serious  disturbance  and  depression.  At  the 
end  of  that  time  the  disease  may  disappear, 
even  without  treatment,  and  not  again  trouble 
the  patient  Symptoms  are,  however,  apt  to 
show  themselves  now  and  again  still  indicative 
of  the  operation  of  the  poison,  such  as  the  oc¬ 
currence  of  skin  diseases  of  various  kinds,  of 
ulcers,  &C.,  which  are  obstinate,  even  refusing 
readily  to  yield  to  treatment 
Moreover,  at  a  variable  interval  after  the 
end  of  the  secondary  stage,  what  are  called  ter> 
tiary  symptoms  may  reveal  themselves.  The 
chief  evidence  of  the  third  stage  is  the  forma¬ 
tion  of  collections  of  inflammatory  material  in 
various  parts  of  the  body,  in  skin,  mucous  mem¬ 
branes,  muscle,  bone,  liver,  and  other  internal 
organs,  brain,  and  spinal  cord.  These  new 
growths  are  called  gummata.  These  growtiis 
readily  ulcerate  and  break  down,  causing  de¬ 
struction  of  the  substance  of  the  part  in  whicli 
they  happen  to  be.  They  may  disappear  with¬ 
out  ulceration,  but  still  their  disap|)earance  is 
attended  by  destruction  of  tiie  part  in  whidi 
they  are  lodged  and  consequent  contraction  of 
the  part,  shown  by  deep  and  permanent  scars. 
In  the  skin  the  growths  form  flat  elevated 
patches  of  a  deep  purplish-red  colour,  called 
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syphilitic  taberclea.  Such  deatractive  growths 
may  form  in  the  gullet,  leading  to  contraction 
and  difficulty  of  swallowing,  in  the  box  of  the 
windpipe,  attacking  the  yocal  cords  (p.  262) 
and  w^iiiting  hoarseness  and  loss  of  voice,  in  the 
nostrils,  producing  destruction  of  the  gristly 
parts,  giving  rise  to  offensive  discharge  (Stink- 
NosB,  p.  365),  and  ending  in  falling  in  of  the 
bridge  of  the  nose;  and  in  many  other  parts 
may  similar  growths  occur.  Tumours  may  form 
in  the  brain,  and  may  cause  deafness,  blindness, 
paralysis,  and  other  symptoms  dependent  upon 
their  position.  Intense  and  persistent  headaches 
continuing  for  weeks  without  intermission  are 
extremely  suspicious  of  syphilitic  disease  of  the 
brain. 

The  consequence  of  such  long-continued  dis¬ 
ease  is  a  gradual  but  marked  loss  of  general 
health  and  vigour,  shown  by  sallowness  of  com¬ 
plexion  and  increasing  thinness  and  loss  of 
strength,  so  that  the  result  of  the  disease  is  a 
miserable  existence  and  a  premature  end. 

Inherited  Syphilis.  A  hnsband  may,  of 
course,  infect  his  wife.  Syphilis  is  a  very  com¬ 
mon  cause  of  abortion,  occurring  usually  about 
tlie  fifth  or  sixth  month  of  pregnancy.  One 
miscarriage  after  another  may  thus  be  occa¬ 
sioned,  each  succeeding  one  may  be  at  a  later 
period  than  the  one  before,  till  after  several 
abortions  a  child  is  bom  alive.  A  child  may  be 
bom  with,  already  at  birth,  signs  of  the  disease. 
It  is  shrivelled,  puny,  and  unhealthy  looking,and 
speedily  dies.  Commonly,  however,  at  birth  the 
child  is  healthy  looking,  and  the  signs  of  the  dis¬ 
ease  do  not  appear  till  three  or  four  weeks  later. 
A  syphilitic  child  baa  sores,  chaps,  and  cracks 
at  the  comers  of  the  mouth,  ulcers  of  the  mouth, 
and  is  afiUcted  with  snufiSes,  owing  to  similar 
affections  of  the  nostrils.  Little  stfft  growths 
are  found  about  its  anus  (p.  130X  and  a  rosy 
rash  about  the  buttocks  and  neighbouring  parts 
is  a  most  common  sign.  It  is  peevish  and  fret¬ 
ful;  its  skin  is  dry  and  withered-looking,  its 
face  old  and  weird-looking,  its  hair  scanty,  its 
b(Kly  thin  and  wasted.  These  symptoms,  if  the 
child  live,  disappear  about  the  end  of  the  first 
year,  but  scars  are  left  to  mark  the  seat  of  the 
sores.  In  later  life  the  bridge  of  the  noee  is 
sunken,  the  teeth  have  a  pegged  appearance,  and 
the  clear  part  of  the  eye  (cornea)  is  liable  to 
suffer  from  an  inflammation  that  makes  it  cloudy 
and  of  a  ground -glass  appearance. 

A  child  may  inherit  syphilis  from  either 
parent;  but  a  curious  fact  is  that  the  child  of  a 
syphilitic  father  may  exhibit  the  disease  which 
the  mother  has  escaped.  The  father  may,  that 


425 

is  to  say,  infect  the  child  without  previous  in¬ 
fection  of  the  mother. 

Treatment— It  may  be  stated  as  a  general 
rule  that,  if  proper  treatment  be  adopted  early 
in  the  disease  and  persisted  in,  and  if  the  pa¬ 
tient  be  a  perton  of  temperate  habits,  and,  above 
all  things,  if  he  abstain  from  habits  of  drinking, 
the  disease  may  be  got  rid  of  within  two  years 
of  infection.  In  regard  to  children  it  may  also 
be  said  that,  provided  the  disease  does  not 
appear  for  several  weeks  after  birth,  and  if  the 
child  be  properlg  fed  and  in  every  vag  well  eared 
for,  proper  treatment  will  effect  a  cure. 

The  general  treatment  consists  in  good  nour¬ 
ishing  food,  moderate  exercise,  moderation  in, 
indeed  abstinence  from,  all  liquors,  perfect 
cleanliness,  and  moderate  exercise  in  the  open 
air.  Frequent  washing  of  the  whole  body  with 
soap  and  water,  and  an  occasional  Turkish  bath 
are  of  importance.  Flannel  should  be  worn  next 
the  skin,  and  care  to  avoid  chilU  taken.  The 
patient  should  continue  his  work  or  business  to 
give  mental  occupation.  Smoking  should  be 
entirely  given  up  if  the  mouth  or  throat  is 
ulcerated,  otherwise  it  should  always  be  mod¬ 
erate. 

As  regards  special  treatment,  a  brief  state¬ 
ment  may  be  given  of  the  treatment  of  an  or¬ 
dinary  case  in  its  different  stages;  but  wherever 
possible  the  patient  should  place  himself  in  the 
hands  of  a  qualified  physician,  and  should  scru¬ 
pulously  follow  his  every  direction.  As  regards 
the  chancre,  it  is  doubtful  whether  any  treat¬ 
ment  by  burning,  &a,  will  destroy  the  risk  of 
the  constitutional  disease  arising.  The  sore 
readily  heals  if  cleanliness  and  frequent  bathing 
are  practised.  If  the  patient  is  anxious  to  have 
it  destroyed,  caustic  should  not  be  used,  but 
strong  nitric  acid.  A  brush,  moistened  with 
the  acid,  is  li^tly  brushed  over  only  the  crack 
or  ulcer,  sound  akin  being  avoided,  and  the  sore 
is  then  bathed  with  cold  water.  A  healthy 
sore  remains,  when  the  slough,  due  to  the 
burning,  separates.  It  soon  heals  if  kept  clean 
by  bathing.  Often  the  secondary  symptoms 
appear  before  the  patient  is  aware  of  having 
contracted  the  disease,  the  chancre  having  been 
unnoticed.  When  they  appear,  or  to  avoid  them, 
if  the  chancre  has  been  observed,  the  drug  em¬ 
ployed  is  mercury.  Mercury  has  gained  a  bad 
reputation,  because  in  former  times  it  was 
improperly  used.  When  properly  used  it  u 
perfectly  safe,  and  it  is  the  only  drug  that 
can  satisfactorily  deal  with  the  disease.  When 
required  when  the  secondary  symptoms  are 
slight,  or  used  as  a  precaution,  it  may  be  given 
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in  pill  accordiug  to  the  following  prescrip¬ 
tions; — 

Blue  Pill,  1  g^rain. 

Extract  of  Oentian,  1  gfroin 

to  be  made  into  one  pill.  One  such  pill  is  to 
be  taken  after  meals  thrice  daily.  It  is  well, 
before  taking  the  first  pill,  to  clear  out  the 
bowels  by  a  double  strong  seidlitz-powder.  If 
the  mouth  and  gums  become  sore  the  pill  is  to 
be  taken  less  frequently — twice  daily,  for  ex¬ 
ample — or  its  use  may  be  stopped  for  a  day  or 
two  and  then  resumed  after  another  purge.  If 
treatment  is  not  begun  till  the  secondary  symp¬ 
toms  have  lasted  for  a  time,  such  as  sore  throat, 
skin  eruption,  &c.,  the  following  mixture  may 
be  employed  instead  of  the  pills:— 


Bichloride  of  Mercury, . 2  graine. 

Chlorate  of  Potash, . 60  ,, 

Water, . to  8  ounces. 


Of  the  mixture  a  dessert-spoonful  iu  water  is 
taken  thiice  daily  after  meals. 

If  the  above  treatment  by  pills  is  adopted  as 
a  precaution  only,  it  should  not  be  stopped  after 
several  weeks  because  no  symptoms  have  ap¬ 
peared.  It  should  be  continued  for  at  least  six 
months,  and  preferably  twelve  months,  though 
not  necessarily  continuously.  It  may  be  stopped 
for  a  few  days  at  a  time  and  then  resumed,  and 
if  after  four  or  six  months  no  symptoms  have 
appeared,  the  dose  may  be  reduced  to  two  pills 
daily.  Where  the  secondary  symptoms  have 
appeared  the  treatment  must  not  be  dropped 
simply  because  the  rash  on  the  skin  has  dis¬ 
appeared,  the  throat  become  well,  and  the  health 
has  apparently  been  restored.  It  ought  to  be 
persisted  in  for  twelve  months,  and  beyond  that 
if  symptoms  still  exist  If  symptoms  have 
ceased  long  before  the  twelve  months  Iiave 
passed,  the  medicine  may  be  stopped  for  short 
intervals  and  then  resumed,  and  smaller  or  less 
frequent  doses  employed.  Six  mouths  must 
pass,  during  which  the  person  is  free  of  symp¬ 
toms,  before  the  person  can  be  pronounced 
cured. 

In  the  third  stage  of  the  disease  the  drug 
used  is  iodide  of  potassium  in  3-grain  doses, 
dissolved  in  water  and  taken  twice  daily.  It 
is  well,  in  ordinary  cases,  after  ceasing  the  use 
of  mercury  to  use  the  iodide  for  several  weeks. 
Iodide  of  potassium  has  a  marked  effect  in  the 
nervous  troubles  of  the  third  stage.  Thus  for 
the  continuous  intense  headache  a  dose  of  10 
grains  may  be  given  to  begin  with  three  times 
a  day.  The  dose  is  daily  increased  by  3  or 
4  grains  till  the  person  nay  be  taking  even 


90  grains  a -day,  or  till  the  headache  ceases, 
when  the  dose  is  gradually  brought  down;  but 
the  smaller  dose  is  to  be  persisted  in  for  montlis. 
Sarsaparilla  in  dessert-spoonful  doses  may  be 
given  with  the  iodide.  It  helps  the  patient  to 
bear  the  latter  drug. 

Great  benefit  is  derived  from  a  course  of  treat¬ 
ment  at  sulphur  baths,  such  as  Aix-la-Chapelle. 

There  are  some  people  who  cannot  bear  either ' 
mercury  or  the  iodide,  but  it  is  impossible  here 
to  consider  exceptional  cases. 

Ulcers  and  other  sores  may  be  bathed  with 
a  wash  containing,  to  each  ounce  of  water, 
2  grains  of  sulphate  of  zinc. 

For  children  a  flannel  bandage  should  be 
made  to  fit  round  the  belly.  On  the  surface 
next  the  skin  a  piece  of  mild  blue  ointment  of 
the  size  of  a  pea  should  be  smeared  nightly. 
The  movement  of  the  flannel  rubs  it  into  the 
skiiv,  which  should  be  washed  every  third  day. 
By  the  mouth  syrup  iodide  of  iron,  a  third  of  a 
teaspoonful,  should  be  given  thrice  daily.  Clean¬ 
liness  and  good  milk  are  essential. 

The  extremely  contagious  nature  of  the  dis¬ 
ease  has  been  pointed  out.  It  is,  therefore, 
scarcely  necessary  to  say  that  a  syphilitic  per¬ 
son  should  abstain  from  sexual  intercourse, 
from  all  contact,  indeed,  with  others.  It  is 
probable,  however,  that  in  the  third  stage  the 
contagioiuness  is  not  marked. 

As  regards  marriage,  it  is  almost  a  crime  for 
a  syphilitic  person  to  majTy  before  a  year  has 
elapsed  without  any  sign  of  the  disease.  A 
person  who  has  passed  through  the  disease,  and 
has  been  properly  treated,  should,  therefore,  not 
marry  till  three  vears  have  passed  from  the  time 
of  infection. 

Cerebro-splnal  Fever  {The  Black  Skktiess 
(populeir  name  iu  Dublin) — Spotted  Fever). — 
This  is  a  fever  which  is  probably  contagious, 
and  certainly  occurs  iu  an  epidemic  form.  It  is 
rare  after  forty  years  of  age,  and  is  not  uncom¬ 
mon  among  young  children.  Tire  symptoms  are 
due  to  inflammation  of  the  membranes  of  the 
brain  (p.  91)  and  spinal  marrow. 

Symptoms. — The  disease  may  begin  with 
feverishness,  headache,  pains  in  the  back  and 
limbs,  and  feelings  of  illness  lasting  for  a  few 
hours  or  a  couple  of  days  before  any  serious 
disease  is  feared.  Usually,  however,  the  attack 
is  sudden,  coming  on  with  collapse  and  insensi¬ 
bility  or  with  severe  shiverings  (rigors),  intense 
headache  and  dizziness,  excessive  pain  iu  the 
back  of  the  neck  and  along  the  spine,  constant 
vomiting,  pain  in  the  stomach  and  cramping 
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of  the  muscles  of  the  legs.  The  fever  is  not 
ueceasarilj  great,  but  the  patient  is  restless 
iiud  delirious  or  drowsj.  The  skiu  is  over-sen¬ 
sitive,  80  that  slight  touches  give  rise  to  com- 
)tlaiuts  of  pain.  One  marked  symptom  is  a 
stitfeuiiig  of  the  luuscies  of  the  head  and  back, 
so  that  the  patient’s  bead  and  neck  are  arched 
back.  A  rash  of  blebs  {herpet)  appears  on  the 
lips.  Purple  spots  (j>et«ehia)  come  out  about 
the  second  day,  in  severe  cases  within  the 
iirst  twenty-four  hours.  They  appear  first  on 
the  legs.  Purple  blotches  also  appear  over  the 
body  in  very  severe  cases.  Death  may  occur 
from  collapse  within  a  few  hours  of  the  attack, 
or  from  the  first  to  the  seventh  day,  the  patient 
passing  into  stupor  and  from  it  to  death.  Death 
may  not  occur  for  several  weeks,  and  may  then 
be  due  to  complications.  Paralysis  is  a  common 
complication  and  so  also  are  affections  of  eyes, 
ears,  and  joints. 

Even  in  favonrable  cases  the  illness  lasts  from 
two  to  six  weeks,  the  extreme  weakness  that 
results  being  a  cause  of  the  delay. 

Treatment— If  the  attack  begins  with  col¬ 
lapse,  it  must  at  first  be  met  with  the  application 
of  heat  to  the  limbs  and  over  the  heart,  and  the 
administration  of  small  quantities  of  stimulants. 
Mustard  plasters  over  the  chest  and  back  are 
also  recommended.  When  this  stage  is  over, 
the  intense  pains  in  the  head  and  back  are 
relieved  by  ice  bags  on  the  back  of  the  head  and 
along  the  spine.  For  the  same  purpose  opium 
given  every  two  or  three  hours  in  25-drop  doses,  j 
as  long  as  it  appears  safe,  is  recommended.  Thit 
must  onfy  bs  giwn  to  adults.  Opium  must  nsvsr 
be  givtn  to  children  without  express  medical  or- 
<Ur$.  To  them  bromide  of  potassium  in  6-grain 
doses  every  two  hours  may  be  advised. 

Small  quantities  of  strong  beef-tea,  and  simi¬ 
lar  fluid  nourishment,  are  to  be  given  frequently. 

At  a  later  stage  of  the  disease  3-grain  doses 
of  iodide  of  potassium  may  be  given  every  four 
hours  to  aid  in  the  removal  of  the  inflammatory 
material  poured  out  on  the  brain.  To  children 
the  dose  should  begin  at  1  grain. 

The  disease  is  extremely  fatal,  often  within 
the  first  twenty-four  hours  owing  to  the  nervous 
disturbance.  Energetic  treatment  at  the  outset 
might  relieve  the  brain,  and  therefore  no  delay 
should  be  permitted  to  occur  in  seeking  skilled 
advice,  wherever  possible. 

NON-INFECTIOUS  FEVERS. 

Ague  {Intermittent  Fever— Marsh  Fever- 
Malaria). — Ague  or  intermittent  fever  is  not  a 
disease  that  may  be  communicated  from  one 


person  to  another.  It  is,  nevertheless,  a  fever 
which  is  apparently  due  to  the  introduction  of 
some  poisonous  agent  into  the  body.  The  poi¬ 
son,  called  malaria,  is  bred  in  marshy  places, 
where  the  energies  of  the  soil  are  not  used  up 
owing  to  want  of  cultivation.  Two  conditions 
are  apparently  necessary  for  making  a  tract  of 
land  malarious:  one  is  that  for  a  season  the  land 
must  be  soaked  with  water  which  has  no  regular 
and  sufficient  outlet;  and  the  second  is  that, 
following  the  period  of  soaking,  a  period  of 
drying  occurs,  during  which,  under  the  influence 
of  a  hot  sun,  the  land  becomes  dried  up  for  some 
distance  below  the  surface.  It  is  during  the 
latter  period  that  the  poison  of  malaria  is  pro¬ 
duced,  and  that  the  region  becomes  unhealthy. 
Thus  ague-districts  are  more  common  in  coun¬ 
tries  where  periods  of  drought  regularly  follow 
rainy  seasons.  • 

Drainage  and  cultivation  are  certain  methods 
of  ridding  a  district  of  malarious  characters.  In 
regions  where  ague  and  similar  marsh  fevers 
are  common  the  poison  rises  from  the  ground 
with  the  vapours  given  off  from  the  ground. 
In  consequence,  the  poison  is  more  abundant  in 
the  atmosphere  nearer  the  ground,  and  is  in 
diminished  quantity  in  proportion  to  the  height 
above  the  ground.  So  marked  is  this,  that  in 
ague-districts  the  upper  stories  of  houses  are 
more  healthy  than  the  ground-floors.  The  poi¬ 
sonous  vapours  may,  however,  be  carried  by 
air-cnrrents  up  the  sides  of  mountains  in  the 
I  immediate  neighbourhood  of  the  ague-districts, 
and  by  the  same  means  may  be  conveyed  to 
some  distance  beyond  the  place  where  they  have 
been  produced.  The  intervention  of  a  consider¬ 
able  surface  of  water,  such  as  that  of  a  lake  or 
river,  will  greatly  prevent  such  conveyance;  and 
a  thick  belt  of  trees  has  a  similar  effect. 

One  attack  of  ague,  instead  of  protecting 
against  a  second,  renders  a  person  more  liable 
to  renewed  attacks  from  the  least  exposure  to 
the  poison.  Moreover,  one  who  has  suffered 
from  ague  is  liable  to  other  attacks  even  with¬ 
out  being  again  exposed  to  the  action  of  malaria. 

Fever  may  appear  in  persons  within  a  day  or 
two  after  the  reception  of  the  poison,  while  others 
may  have  been  removed  for  months  from  the 
malarious  district  before  evidence  of  their  hav¬ 
ing  become  affected  by  the  poison  presents 
itself. 

Symptonos. — The  feature  that  marks  marsh 
fevers  is  that  there  are  several  attacks  of  fever 
separated  from  one  another  by  intervals,  during 
which  the  sufferer  appears  comparatively  well 
In  its  progress  tlie  fever  has  three  well-marked 
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sUget:  the  cold  stage,  the  hot  stage,  and  the 
sweating  stage,  following  which  is  the  period 
of  the  intemiissiou,  as  it  is  called,  in  which  the 
fever  is  completely  absent  This  period  lasts 
for  a  variable  time,  and  is  succeeded  by  a  second 
attack  of  the  fever,  going  through  the  same 
stages  as  the  first,  ending  in  an  intermission, 
followed  by  another  attack,  and  so  on.  In  one 
case  the  interval  between  the  beginning  of  the 
first  attack  and  the  beginning  of  the  second  is 
only  twenty-four  houra.  There  is,  in  this  case, 
a  renewed  attack  of  fever  daily.  This  form  is 
called  quotidian  ague.  In  another  form,  from 
the  commencement  of  the  first  attack  to  that  of 
the  second  is  forty-eight  honrs.  That  is  to  say, 
there  is  a  renewal  of  the  fever  every  other  day. 
This  is  called  tertian  ague.  In  a  third  form, 
the  fever  is  renewed  the  third  day  from  the 
beginning  of  the  previoiM  attack.  This  is 
quartan  ague.  In  other  cases  the  fever  re¬ 
turns  every  fourth,  fifth,  or  sixth  day. 

For  some  time  before  the  disease  actually 
attacks,  the  person  may  complain  of  weariedness, 
loss  of  appetite,  headache,  and  pain  in  the  back, 
or  the  disease  may  begin  suddenly. 

'Fhe  cold  ttage  is  marked  by  a  feeling  of  cold¬ 
ness;  tlie  person  shivers;  his  teeth  chatter  and 
his  limbs  tremble  violently;  the  face  and  hands 
are  blue  with  the  cold ;  and  the  skin  is  shrivelled 
and  presents  the  appearance  of  “goose-skin.” 
There  is  uneasiness  about  the  stomach;  head¬ 
ache  and  pains  in  back  and  limbs  are  present 
Much  very  clear  water  is  passed,  and  frequently. 
This  stage  may  last  from  half  an  hour  to  several 
hours.  The  cold  is  only  apparent,  for  if  the 
temperatnre  be  taken  with  the  thermometer 
(p.  10)  it  will  be  found  already  above  the  usual 
height 

The  hot  ttage  comes  on  gradually  with  the 
disappearance  of  the  pinched  and  blue  appear¬ 
ance  of  the  skin.  From  feeling  comfmrtably 
warm  the  patient  becomes  intensely  hot,  the 
face  being  flushed,  skin  dry  and  harsh,  pulse  full 
and  frequent,  and  thirst  being  great  The 
person  becomes  restless,  and  sometimes  slightly 
delirioua  The  headache  is  severe;  and  the 
sickness  continues.  This  stage  lasts  from  one 
to  four  or  five  honrs,  or  even  longer. 

The  veeating  ttage  begins  with  the  appear¬ 
ance  of  beads  of  perspiration  on  the  face  and 
brow.  The  hands  and  skin  begin  to  get  moist, 
and  the  person  feels  more  comfortable.  Soon 
copious  sweating  breaks  ont  all  over  the  body. 
The  fever  falls  and  the  pulse  becomes  slower 
and  softer.  The  breathing  is  leas  hurried  than 
in  the  hot  stage.  Soon  the  fever  is  quite  gone, 


and  the  patient  comparatively  well,  but  tired 
and  inclined  to  sleep.  The  average  length  ol 
the  whole  attack  is  from  five  to  six  hours,  but 
it  may  be  prolonged  for  double  that  time.  In 
some  cases  one  or  other  of  the  stages  may  not 
be  well  marked. 

After  a  varying  time  a  second  attack  comes 
on,  os  already  noted,  which  goes  through  a 
similar  course. 

There  is  no  definite  time  when  the  whole 
illness  will  pass  away.  But  a  person  who  has 
suffered  from  ague  is  always  liable  to  renewed 
attacks  on  the  slight  provocation  of  a  cold,  in¬ 
digestion,  &C. 

Persons  who  continue  to  reside  in  a  malarious 
district,  and  who  suffer  from  periodical  attacks, 
gradually  pass  into  a  chronic  state  of  ill-health, 
marked  by  a  peculiar  sallowness  of  complexion. 

I  Serious  changes  occur  in  the  blood,  liver,  and 
I  spleen,  producing  a  condition  of  poverty  of 
blood  and  a  tendency  to  dropsy,  jaundice,  and 
various  other  affectiona 

Treatment. — The  treatment  of  ague  is  natu¬ 
rally  twofold:  that  of  the  attack  and  that  of  the 
intermission.  During  the  attack  little  can  be 
done  except  in  the  way  of  making  the  patient 
as  comfortable  as  possible.  From  the  nature  of 
the  disease  it  is  needless  to  attempt  to  arrest  its 
progress.  During  the  cold  stage,  therefore,  the 
use  of  a  plentiful  supply  of  warm  coverings,  hot 
drinks,  hot-water  bottles,  &a,  will  be  grateful 
to  the  patient;  and  so,  on  the  other  hand,  will 
be  light  coverings,  a  cool  atmoq>here,  and  tepid 
sponging  of  the  body  during  the  hot  stage.  It 
U  during  the  period  of  absence  of  fever  between 
two  attacks  that  medicine  must  be  administered 
to  ward  off,  if  possible,  a  new  attack.  The 
medicine  to  be  given  is  quinine.  Ten  grains 
sliould  be  dissolved  in  water,  to  which  a  drop  or 
two  of  tincture  of  steel  have  been  added  to 
aid  the  solution,  and  this  dose  given  at  the  end 
of  the  sweating  stage.  It  is  to  be  repeated  in 
four  or  six  hours.  After  each  renewed  attack 
the  quinine  is  to  be  administered  in  this  way, 
and  after  the  fever  has  ceased  to  return,  the  tiae 
of  a  daily  dose  of  quinine  must  still  be  persisted 
in  for  a  week  or  more.  Nourishing  foods  should 
be  administered,  and  to  aid  in  the  restoration 
of  strength  30  drops  of  Easton’s  syrup  (syrup  of 
quinine,  iron  and  strychnine)  should  be  given 
in  water  thrice  daily  before  food. 

Whenever  possible  a  person  attacked  by  ague 
should  be  at  once  removed  from  the  marshy 
district 

The  prevention  of  ague  is  best  accomplished 
by  efficient  draining  and  cultivation  of  the 
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district  where  it  occurs  by  the  clearing  of  jungle, 
and  by  similar  means,  ^e  exercise  of  great 
care  may  enable  one,  compelled  to  lire  in  a 
malarious  district,  to  evade  the  disease.  The 
person  should  sleep  in  the  uj^r  part  of  the 
house,  should  avoid  going  out  late  in  the  after* 
noon  and  early  in  the  morning;  all  water  should 
be  filtered  or  boiled  before  use;  excessive  fatigue 
should  be  avoided;  and  quinine  should  be  regu* 
larly  taken. 

Whenever  a  person,  from  repeated  attacks  of 
the  fever,  has  become  constitutionally  affected, 
nothing  should  be  allowed  to  prevent  removal 
from  the  malarial  situation  to  a  healthy  climate 
for  a  prolonged  period. 

Remittent  Yww{BUiout  RemUtmU — Junglt 
Fvovr)  is  a  form  of  ague,  but  more  severe  in  its 
symptoms  and  of  a  much  more  fatal  tendency. 
It  is  doe  to  the  same  cause  as  ague,  and  presents 
similar  symptoms. 

Synrtptoms. — The  disease  has  its  cold,  its 
hot,  and  its  sweating  stage  like  ague.  The  cold 
stage  is,  however,  very  short,  and  hardly  recog* 
nixable.  The  fever  of  the  hot  stage  is  very  high, 
and  this  period  is  prolonged,  lasting  from  six  to 
twelve  hours.  The  vomiting  which  occurs  is 
violent  and  distressing.  The  material  vomited 
up  is  first  colourless,  then  bilious  and  sometimes 
bloody.  The  sweating  stage  is  not  so  marked 
as  in  ague.  With  it  the  fever  diminishes  and 
the  other  symptoms  improve,  and  the  rtmistion 
occurs,  which  differs  from  the  interval  of  ague 
in  the  important  fact  that  the  disease  does  not 
disappear  for  a  time  as  in  ague,  but  simply 
abates  to  renew  its  violence  in  a  short  time — 
from  ten  to  twelve  hours.  The  remission  usually 
occurs  in  the  morning,  and  the  fever  is  at  its 
height  at  midnight.  Day  after  day  the  attacks 
recur,  usually  at  first  with  increasing  severity. 
The  illness  lasts  from  five  to  fourteen  days,  and 
a  favourable  termination  may  be  expected  when 
the  remissions  are  distinct  and  last  for  several 
hours 

Treatment  is  similar  to  that  of  ague.  It  is 
said  to  be  well  to  begin  with  a  purgative  as 
soon  as  the  disease  manifests  itself,  and  to  an 
ordinarily  strong  adult  3  to  5  grains  of  calomel, 
the  same  of  compound  extract  of  colocynth  and 
of  powder  of  scammony,  with  6  grains  of  quinine 
are  advised.  In  the  absence  of  these  separate 
ingredients,  one  blue  and  one  compound  colo* 
cynth  pill  with  5  grains  of  quinine  form  about 
the  same  dose.  No  more  medicine  is  to  be 
given  till  the  first  remission,  when  10-grain 
doses  of  quinine  must  be  administered  as  ad* 


vised  for  ague.  If  tiie  person  cannot  retain  the 
quinine  on  the  stonmch  it  should  be  carefully 
injected  into  the  bowel  (see  Enkw a).  To  relieve 
the  sickness,  small  pieces  of  ice  should  be  given 
to  suck,  and  warm  cloths  are  applied  over  the 
stomach.  When  the  fever  remits,  nourishing 
food  is  necessary,  and  if  the  exhaustion  is  great 
stimulants  in  repeated  very  small  quantities. 
The  other  directions  given  under  Ague  apply 
equally  to  Remittent  Fever. 

Rheomatlo  Fever  (Acute  Rheumatiam). — 
Acute  rheumatism  is  a  disease  accompanied  by 
very  high  fever,  and  attended  by  characteristic 
joint  pains.  The  tendency  to  the  disease  runs 
markedly  in  families;  and  previous  attacks  in¬ 
crease  the  liability  of  a  return.  It  affects  mostly 
persons  under  the  age  of  thirty.  Exposure  to 
colds,  chills  after  overheating,  &c.,  are  frequent 
causes. 

Symptoms.  —  The  disease  usually  appears 
with  signs  of  an  ordinary  attack  of  cold,  such 
as  a  general  feeling  of  illness,  loss  of  appetite, 
sore  throat,  disturbed  sleep,  pains  in  the  bones, 
feverishness,  &e.,  the  signs  of  what  is  commonly 
called  an  influenza  cold,  symptoms  described 
under  catarrh  (p.  IM).  The  chief  signs  of  the 
fully  formed  disease  are,  high  fever,  pains  in  the 
joints,  and  severe  sweats.  The  joints  attacked 
are  usually  the  larger  ones,  ankles,  knees,  wriats, 
shouldets,  and  elbows.  The  joints  are  not  at¬ 
tacked  all  at  once,  but  one  after  another  as  a 
rule,  one  joint  getting  well  when  another  is  be¬ 
coming  more  painful.  The  pain  is  often  exces¬ 
sive,  so  that  the  person  lies  straight  and  motion¬ 
less  in  bed,  afraid  even  of  the  slightest  shake  to 
the  bed.  The  affected  joints  are  hot,  tinged 
with  redness,  tender  to  touch,  and  swollen. 
When  the  swelling  has  fallen,  and  the  pain 
nearly  gone,  a  feeling  of  stiffness  remaina  The 
muscles  are  also  affected,  and  liable  to  painful 
twitcbings.  After  the  pain  has  begun  in  a  joint, 
it  increases  till  it  is  very  severe,  and  then  gra¬ 
dually  dies  away,  the  swelling  disappearing  with 
it.  However  much  the  joint  may  be  swollen, 
matter  is  practically  never  formed  in  it.  During 
the  illness  the  whole  body  is  bathed  in  sweat, 
which  has  a  peculiar  sour  smell,  easily  perceived 
by  everyone  who  comes  near  the  patient.  The 
sweats  continue  throughout  the  disease,  and 
gradually  pass  off  with  recovery.  Tlie  fever  is 
often  so  high  as  itself  to  threaten  life.  In  ad¬ 
dition  to  these  symptoms  the  tongue  is  white, 
appetite  bad,  bowels  irregular,  and  pulse  fast 
(120  per  minute). 

While  these  ere  the  usual  signs  of  a  regular 


430 


TREATMENT  OF  RHEUMATISM. 


(.Sect  XIV. 


attack,  the  disease  may  occur  iu  a  much  milder 
form,  with  slight  fever  lasting  only  a  day  or  two, 
only  one  or  two  joints  being  affected.  In  many 
such  cases  the  disease  frequently  returns. 

The  length  of  the  illness  is  never  very  definite, 
varying  from  two  to  six  weeks  or  longer,  but 
when  the  patient  is  properly  attended  to  the 
severe  symptoms  should  not  last  much  beyond 
nine  days.  Recovery  of  strength  is,  however, 
slow.  Death  from  the  rheumatism  itself  is  not 
common.  But  in  the  train  of  rheumatism  are 
a  great  many  other  diseases,  especially  heart 
disease  (namely,  valve  disease  of  the  heart 
(p.  339),  and  inflammation  of  the  pericardium 
(p.  238)),  inflammation  of  the  lungs  and  air 
tabes,  and  various  others.  Indeed  the  great 
risk  is  that  of  affection  of  the  heart. 

Treatment. — The  patient  should  be  in  an 
open  bed  lying  between  blankets.  The  affected 
joints  should  be  kept  at  rest.  An  aid  to  this 
is  obtained  by  wrapping  them  in  cotton  wool, 
secured  by  a  flannel  bandage.  The  principal 
medicine  now  given  is  salicine  or  salicylate  of 
soda.  It  is  administered  in  20-grain  doses  in 
water  every  two  hours  for  twelve  hours  or  so, 
when  the  pains  are  generally  relieved  and  the 
fever  falls.  Thereafter  the  powders  are  repeated 
every  three  or  four  hours  or  at  longer  intervals. 
The  evil  of  the  remedy  is  that  it  frequently 
produces  deafness  and  unpleasant  noises  in  the 
ears,  and  sometimes  sickness  and  faintness.  In 
spite  of  the  noises  in  the  ears,  &c.,  the  powders 
should  be  persisted  in  if  necessary,  as  the  un¬ 
pleasant  symptoms  attending  their  use  will  pass 
away  in  a  few  daya  But  if  sickness  or  faint¬ 


ness  arise  a  more  sparing  use  of  them  must  be 
made.  It  is  marvellous  how  quickly  in  many 
cases  this  treatment  relieves.  When  it  does  so, 
the  dose  should  be  continued  twice  or  thrice 
daily  for  several  days  after  the  fever  has  passed 
away.  Then  a  quinine  and  iron  tonic  should  be 
given,  and  great  care  must  be  taken  for  some 
time  to  prevent  a  relapse.  Sometimes  this 
treatment  fails.  In  such  a  case  the  old  treat¬ 
ment  with  potash  must  be  resorted  to.  Thirty 
grains  of  acetate  of  potash  are  to  be  given  every 
3  or  4  hours.  At  bed-time  10  grains  (to  an 
adult)  of  Dover's  powder  will  relieve  pain  and 
help  sleep.  Quinine  and  iron  tonics  are  also 
necessary  after  the  fever  has  passed.  Through¬ 
out  the  illness  nourishing,  easily  digested  foods 
are  to  be  given  tn  mudl  quantxHet  frequently 
repeated.  Milk  and  milk  puddings,  thiu  mutton 
broth,  &c.,  are  best,  but  no  butcher  meat  should 
be  allowed  till  recovery  has  taken  place.  Soda 
water  and  milk  is  a  grateful  drink  to  the  patient 
The  bowels  also  require  attention,  an  ordinary 
purgative  medicine  being  given  as  required. 

Though  the  treatment  has  thus  been  men¬ 
tioned  in  some  detail,  it  is  needful  to  say  that 
no  case  ought  to  be  without  medical  supervision, 
unless  that  is  absolutely  unavoidable.  A  phy¬ 
sician  will  often  detect  commencing  affection 
of  t^e  heart,  and  take  steps  to  prevent  it  if 
possible.  Neglected  cases  too  often  end  fatally 
in  time  because  this  evil  has  not  been  guarded 
against 

Chronic  Bheumatlsm,  as  it  affects  the 
joints,  is  discussed  on  p.  33. 
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TUBERCULOSIS  AND  SCROFULA. 

Tuberculosis  is  the  term  applied  to  a  gen¬ 
eral  disease,  due  to  the  formation  of  tubercles 
in  various  organs  of  the  body.  The  nature 
of  tubercles  has  been  shortly  explained  on 
p.  165,  and  at  greater  length  on  p.  278,  but  to 
give  a  complete  idea  of  the  disease,  the  chief 
points  of  these  explanations  may  be  again  men¬ 
tioned.  A  tubercle  is  a  little  nodule,  grey  in 
colour,  about  the  size  of  a  millet  seed,  consisting 
of  a  collection  of  round  cells.  It  is  to  be  con¬ 
sidered  as  a  new  growth,  foreign  to  the  part  in 


which  it  is  present.  The  little  nodule  tends  to 
increase  in  size  by  the  growth  of  others  round 
it  By  its  growth  it  destroys  the  substance  of 
the  part  in  which  it  is  placed,  occasioning  also 
inflammation  in  the  surrounding  parts.  It  has 
no  great  vitality,  and  undergoes  changes,  which 
begin  in  the  centre  of  the  nodule,  the  result  of 
which  U  to  convert  the  firm  grey  mass  into 
yellow  cheesy  material.  The  process  may  go  on 
till  the  nodule  becomes  quite  broken  down  into 
soft  matter,  and,  if  the  matter  can  break  out 
from  the  part,  an  ulcer  is  left.  Instead  of 
softening,  the  nodule  may  become  hard  by  the 
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deposit  of  lime  salts  in  it,  and  become  con¬ 
verted  into  a  little  solid  mass  in  the  substance 
of  the  tissue  where  it  is  lodged. 

Now  the  effects  produced  by  the  formation  of 
such  tubercles  depend  on  the  organ  or  tissue  of 
the  body  in  which  the  diseased  process  is  going 
on.  In  the  general  disease  tuberculosis  the 
formation  of  the  grey  nodules  proceeds  in  most 
of  the  organs  of  the  body — lungs,  liver,  kidneys, 
lymphatic  glands,  bowels,  membranes  of  the 
brain,  &&,  and  the  symptoms  produced  are 
those  of  a  fever,  and  strongly  resemble  symp¬ 
toms  of  typhoid  fever.  This  form  of  the  disease 
may  last  two  or  three  weeks,  and  its  termination 
is  death.  The  true  nature  of  the  disease  it  is 
extremely  difticnlt  to  recognize  during  life. 

On  the  other  hand  the  formation  of  tubercles 
may  be  limited  to  one  oi^gan  of  the  body,  at  least 
at  first.  Thus  if  the  formation  is  principally  in 
the  lungs,  it  produces  consumption  (p.  277).  In 
the  bowels  it  produces  consumption  of  the 
bowels  (p.  105).  The  same  process  going  on  in 
the  membranes  of  the  brain  is  the  cause  of 
<u:ute  water-in- the- bead  (p.  101);  and  a  similar 
tubercular  deposit  in  lymphatic  glands  is  be¬ 
lieved  to  be  the  cause  of  the  swelling  and  break¬ 
ing  down  of  the  glands  that  are  the  main  fea¬ 
tures  of  scrofula. 

Recent  investigations  have  tended  to* estab¬ 
lish  a  relationship  between  the  growth  of 
tubercle  and  the  activity  of  some  peculiar  form 
of  germ.  That  tubercle  spreads  by  contagion  is 
evident.  In  cases  of  tuberculous  consumption 
the  throat  is  commonly  affected  by  tubercular 
ulceration,  so  that  the  voice  is  hoarse  aud  may 
be  lost;  and  this  is  due  to  the  contact  of  the 
spit  from  the  lungs.  Moreover,  in  such  cases 
tubercular  ulcers  are  usually  found  in  the 
bowels,  probably  because  the  contagious  matter 
is  swallowed  and  the  ulceration  thereby  ex¬ 
tended.  But  definite  experiments  have  conclu¬ 
sively  proved  the  truth  of  the  contagious  char¬ 
acter  of  the  disease  (refer  to  p.  393). 

The  tendency  to  tubercle  is  hereditary.  No 
.age  is  free  from  the  possibility  of  an  attack;  but 
it  is  most  common  in  early  life. 

It  is  needless  to  discuss  the  symptoms  or 
treatment  of  the  general  disease,  and  the  special 
affections  of  lungs,  bowels,  and  brain  have 
been  considered  elsewhere.  Where  the  tendency 
to  this  form  of  disease  is  known  to  exist  in 
families,  much  may  be  done  to  avoid  its  appear¬ 
ance.  The  general  treatment  is  the  same  as 
that  suggested  for  scrofula,  which,  as  has  been 
already  indicated,  is  a  manifestation  of  the 
tubercular  taint 


Scrofula  (Strufna — King’s  £»i£)  is  a  consti¬ 
tutional  condition  in  which  the  general  health 
is  much  weakened,  and  in  which  there  is  a  great 
tendency  to  slow  inflammation  of  various  parts 
of  the  body  aud  to  the  formation  of  abscesses 
and  ulcers  slow  to  heal  (The  disease  was  called 
King’s  Evil  from  the  idea  that  it  could  be  cured 
by  the  king’s  touch.)  It  is  a  condition  occurring 
in  families  and  descending  from  pareuts  to  chil¬ 
dren.  The  organs  of  the  body  specially  apt  to 
suffer  are  the  lymphatic  glands,  which  become 
enlarged,  softened,  aud  readily  break  down, 
becoming  converted  into  cheesy  material.  When 
it  is  the  glands  about  the  neck  (p.  208)  that  are 
specially  affected,  the  disease  is  evident,  but 
other  glands  deep-seated  and  not  within  reach 
of  examination  are  equally  prone  to  the  affec¬ 
tion,  which  may,  therefore,  not  be  so  evident. 
Scrofulous  persons  are  often  in  early  life  of  a 
pasty  complexion,  pale  and  flabby,  with  sluggish 
circulation,  stunted  in  growth,  with  short  nar¬ 
row  chest,  and  prominent  belly,  and  soft  muscles. 
Others  again  are  of  bright  fair  complexion, 
with  light  red  hair,  and  are  unusually  bright 
and  clever.  Many  children,  though  apparently 
scrofulous,  gradually  grow  out  of  this  condition 
and  become  vigorous  men  and  women. 

While  inflammation  and  formation  of  matter 
in  the  glands  are  the  popularly  known  signs  of 
the  scrofulous  condition,  many  other  organs  of 
the  body  may  be  the  seat  of  scrofulous  disease. 
Thus  some  kinds  of  inflammation  of  the  eyes 
are  essentially  scrofulous;  scrofulous  diseases  of 
bone  and  joints  are  common;  chronic  eruptions 
and  ulcers  of  the  skin,  discharges  from  tlie  ear 
and  nose,  are  also  frequently  the  result  of  the 
bad  condition  of  health.  Consumption  of  the 
lungs  or  bowels  may  arise  from  the  same  gen¬ 
eral  weakness. 

Scrofula  is  believed  to  be  a  manifestation  of 
tubercle,  discussed  above,  aud  the  breaking 
down  and  suppuration  of  glands,  the  distinctive 
feature  of  scrofula,  to  be  the  result  of  the 
deposit  within  the  glands  of  tuberculous  matter. 

Treatment. — Nothing  so  much  aids  in  the 
progress  of  a  scrofulous  tendency  than  bad  food, 
bad  air,  want  of  cleanliness,  aud  the  absence  of 
opportunities  of  healthy  exercise,  and  nothing 
is  so  effective  in  removing  the  disposition  to  the 
disease  than  the  removal  of  these  evils.  A 
scrofulous  child  should  be  regularly  bathed;  it 
should  be  clothed  in  flannel.  Plenty  of  fresh  air 
and  sunlight  are  absolutely  necessary.  Nothing 
is,  consequently,  so  valuable  as  a  change  from 
a  close  town  to  the  sea-coast.  Moderate  sea¬ 
bathing  is  very  useful.  If  this  cannot  be  OD- 
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taiDed,  tbe  child  should  be  bathed  at  home  daily 
ijiabathcontamingTidman’8Bea'8alt,aud  should 
be  vigorously  rubbed  afterwards.  Food  is  to  be 
liberally  allowed,  especially  sweet  milk,  eggs, 
soups,  &c.  Cod'liTer  oil  is  the  chief  medicine, 
and  should  be  giveu  for  a  long  period,  indeed 
long  after  health  appears  quite  re*establiahed. 
Most  children  learn  to  like  it.  Small  doses 
should  be  given  at  iirst,  half  a  tea-spoonful 
twice  daily,  and  the  dose  should  be  gradually 
increased  till  a  dessert-spoonful  or  a  table-spoon¬ 
ful  is  being  taken  thrice  daily.  To  those  who, 
after  patient  trial,  cannot  get  over  the  taste  of 
the  oil,  malt  extract  or  malt  extract  and  cod- 
liver  oil  may  be  given.  Another  valuable  medi¬ 
cine  is  iron,  given  as  dialysed  iron  (4  to  10  drops 
(according  to  age)  five  times  daily  in  water),  or 
as  syrup  iodide  of  iron  (a  half  to  one  tea-spoon¬ 
ful  thrice  daily),  or  as  Parrish’s  syrup  of  the 
phosphates,  commonly  called  chemical  food, 
given  in  a  half  to  one  or  two  tea-spoonfuls  thrice 
a  day.  The  ood-liver  oil  and  tbe  iron  tonic  may 
be  given  at  the  same  time. 

Glands  that  have  become  swollen  and  painful 
ought  not  to  be  rubbed,  nor  irritated  in  any 
way  (see  p.  209).  The  oil  and  the  syrup  of  iodide 
of  iron  ought  to  be  persevered  with,  and  the 
neck  simply  protected  by  a  strip  of  flannel. 
Frequently  the  affected  glands  will  recover  under 
this  treatment  if  not  worried  into  suppuration. 
If,  however,  matter  forma  in  the  glands,  the 
sooner  a  surgeon  opens  them  the  better. 

CK)UT. 

Gout  is  a  markedly  hereditary  disease,  de¬ 
scending  from  parents  to  children  in  a  very 
reroaricable  way.  Men  are  more  frequently  at¬ 
tacked  than  women;  the  age  most  liable  to  the 
disease  is  between  thirty  and  forty-five.  The  cir¬ 
cumstances  that  usually  determine  an  attack  in 
those  liable  by  inheritance  to  the  disease,  or  that 
excite  the  disease  for  the  first  time,  are  liabitual 
excess  in  eating,  specially  in  the  over-eating  of 
animal  food  and  rich  dishes,  long-continued  ex¬ 
cess  in  drinking,  especially  strong  wines,  such  as 
port,  sherry,  madeira,  and  malt  liquors  (beer  and 
porter),  and  prolonged  want  of  proper  exercise. 
It  appears  also  that  persons  subject  in  their 
occupation  to  the  infiuence  of  lead  are  rendered 
more  liable  to  an  attack,  if  other  circumstances 
favour  it.  It  appears  that  the  disease  is  due  to 
an  excess  in  the  blood  of  a  substance  called  uric 
acid,  either  because  it  is  formed  in  the  body  in 
too  large  quantity,  or  because  it  is  not  removed 
.'rom  the  blood  by  the  kidneys  in  the  urine  as  it 


ought  to  be.  It  is  a  disease  specially  apt  to  re¬ 
turn  frequently,  very  alight  causes  being  suffi¬ 
cient  to  determine  an  attack  in  those  subject  to 
it  Thus  even  a  slight  degree  of  indigestion, 
irregularity  of  bowels,  cold,  mental  anxiety  or 
worry  or  excitement  may  occasion  a  fit  of  the 
gout  in  gouty  persons. 

Symptonts. — An  acute  attack  of  gout  usu¬ 
ally  comes  on  suddenly  during  the  night  with 
pain  and  swelling  in  a  joint,  commonly  the  joint 
that  forms  the  ball  of  the  great  toe.  The  joint 
becomes  not  only  much  swollen,  but  also  turns 
red  and  shiny,  the  veins  on  the  foot  and  part 
of  the  leg  being  very  marked.  The  pain  is  often 
extremely  severe,  and  is  burning  or  shooting 
in  character.  Other  joints  may  also  be  attacked, 
the  smaller  ones  specially.  The  least  movement 
is  almost  unbearable,  and  even  the  weight  of  the 
bed-clothes  is  not  endurable.  Towards  morning 
the  pain  lessens,  but  next  evening  it  returns,  4nd 
this  may  continue  for  a  week  or  ten  days,  when 
the  severe  symptoms  pass  away,  though  the  joint 
remains  swollen  and  tender  for  some  time  longer. 
However  swollen  the  joint  may  be,  matter  does 
not  foim.  Attending  the  joint  affection  there 
are  general  symptoms  of  disturbed  health, 
shiverings  and  sweatings,  loss  of  appetite, 
white  tongue,  increased  heat  of  skin,  quick 
pulse,  confined  bowels,  and  scanty  high-coloured 
urine,  from  which  a  brick-red  deposit  separates 
out  on  cooling.  Tbe  sleep  is  much  disturbed ; 
cramps  and  startings  of  the  muscles  of  the  1^ 
are  common;  and  tbe  patient  is  of  very  irritable 
temper.  After  the  first  attack  the  joint  appa¬ 
rently  quite  recovers.  As  a  rule  the  disease 
returns  sooner  or  later,  generally  within  a  year ; 
and  not  only  does  it  tend  to  return,  but  the 
intervals  between  each  “fit"  become  shorter. 
With  the  greater  frequency  of  attack,  more 
joints  are  liable  to  suffer — joints  of  foot,  band, 
ankle,  knee,  &c.  As  the  disease  becomes  chronic 
the  joints  become  permanently  altered.  They 
enlarge,anddeformitiesareproduced,due  largely 
to  tbe  deposit  within  the  tissues  of  tbe  joint 
of  masses  of  urate  of  soda,  called  “  chalk-stones,’' 
which  not  only  form  prominences  and  irregu¬ 
larities,  but  by  being  deposited  around  the  joint 
tend  to  fix  it  in  unusual  and  awkward  posi¬ 
tions.  Abscesses  may  form  round  the  chalk- 
stones,  from  which  they  may  be  discharged,  leav¬ 
ing  ulcers.  The  general  system  tends  to  become 
affected  and  the  person  to  grow  feeble  and  weak. 

Those  who  suffer  from  attacks  of  gout  are 
often  warned  of  an  on-coming  “  fit  ”  by  symp¬ 
toms  not  well  marked,  but  which,  by  experience, 
they  know  too  well  the  meaning  of.  Those 
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•jmptonu  may  be  oonnected  with  the  digeetive 
organs — flatolenoe,  heartbnm,  irregularis  of 
bowels,  or  connected  with  the  heart,  each  as 
palpitation;  or  there  may  be  headache,  irritable 
temper,  and  various  other  nervous  symptoms. 

There  are  forms  of  irregular  gout  that  show 
themselves  by  severe  stomadi  disturbance,  such 
as  aente  spasmodic  pain  or  cramp  and  bilious 
vmniting,  or  by  distorbanoe  of  the  heart,  evi. 
denoed  by  palpitation,  faintness,  ic.  By  similar 
attacks  of  irregular  gout  the  breathing  may  be 
much  disturbed  and  rendered  so  laborious  that 
suffocation  seems  to  threaten.  Nervous  and  other 
symptoms  may  also  be  due  to  a  similar  cause. 

Treatment.— Very  strict  regulation  of  the 
habits  of  life  is  one  of  the  most  important  ele¬ 
ments  in  the  treatment  of  gout  The  person 
must  exercise  great  restraint  in  eating,  and 
must  take  no  more  than  is  necessary  for  proper 
nouridiment.  A  mixed  animal  and  vegetable 
diet  is  the  best,  but  the  amount  of  animal  food 
in  particular  must  not  be  in  excess.  Of  this 
class  of  food  the  beet  kinds  are  white  fish,  game, 
fowl,  and  mutton.  Fat  meat  such  as  pwk, 
salted  and  spiced  meats,  and  all  rich  dishes  are 
to  be  avoided.  In  regard  to  vegetables,  some 
believe  in  the  free  use  ot  celery.  Stewed  fruhs 
are  allowed,  but  no  pastries,  and  the  fruits 
should  be  sparingly  sweetened.  Extreme  mod¬ 
eration  in  drink  is  absolutely  necessary,  beer, 
porter,  and  rich  wines,  champagne  included, 
being  rigidly  abstained  from.  Such  wines  as 
hock,  moselle,  claret,  alone  are  safe;  whether 
they  should  be  used  at  all,  and,  still  more, 
whether  any  whisky  or  brandy  may  be  taken, 
ought  to  be  left  to  the  decision  of  a  medical 
attendant  Water  should  be  the  jwineipal 
drink.  Tea  and  coffee  are  not  necessarily  harm¬ 
ful.  Potash,  soda,  and  lithia  water,  may  do 
much  good,  and  ought  to  be  taken  freely,  bat 
only  between  meals. 

The  gouty  penon  should  take  rq;nlar  out¬ 
door  exercise  daily,  and  should  go  early  to  bed 
and  rim  early.  The  dotiiing  dmuld  be  warm. 
Baths  are  ot  great  use,  and  specially  a  well- 
ordered  Turkish  bath.  Exposure  is  to  be  avoided; 
and  sudden  dianges  of  temperature  are  to  be 
guarded  against.  For  this  reason,  where  a 
choice  can  be  made,  an  equable  climate  is  to 
be  preferred.  As  regards  treatment  during  an 
scute  attack,  it  should  be  begun  with  opening 
medicine,  such  as  rhubarb  (10  grains)  and  bi¬ 
carbonate  of  soda  (15  grams),  the  dose  being 
repeated  as  found  necessary.  To  relieve  tiie 
pain  the  drug  most  extensively  used  is  meadow- 
saffron  or  colchieum.  The  preparation  used  is 


the  wine,  given  in  water  in  10  to  30  drop  doses 
every  four  or  aix  hours  along  with  6-grain  doses 
of  citrate  or  carbonate  of  lithia  or  potash.  The 
use  of  the  oolchicum  may  be  continued  tor  several 
days  if  it  agrees  with  the  patient.  At  the  same 
time  the  action  of  the  skin  and  kidneys  is  to 
be  promoted  by  the  patient  being  kept  warm, 
and  drinking  freely  of  barley-water,  soda-water, 
or  cream-of-tartar  water  flavoured  with  lemona 
The  food  should  be  light  and  lUMirishing — milk 
and  bread,  a  little  beef-tea,  &a— and  rather 
spare  in  quantity.  The  affected  joint  should  be 
kept  at  rest,  supported  in  a  raised  position,  and 
surrounded  b7  piece  of  flannel  dipped  in 
warm  water,  and  covered  by  cotton  wo^ 

In  chronic  cases  3  to  6  grains  of  carbonate  of 
lithia  should  be  taken  twice  daily  in  a  wine- 
gUasful  of  water,  and  Carlsbad  or  Vichy  water 
largely  used. 

CANCER. 

C&n66P  (Latin  oanoer,  a  cnb-~Carcinoma). — 
The  name  ot  this  disease  is  derived  from  the 
appearance  of  the  part  attacked  by  the  disease, 
as  it  struck  the  ancients,  the  veins  surrounding 
the  diseased  part  resembling  a  crab’s  claw. 

Cancer  is  considered  in  this  section  more  as 
a  matter  of  convenience.  It  is  still  a  question 
much  discussed  whether  cancer  ought  to  be 
counted  a  local  or  a  oonstituticmal  disease,  and 
many  reasons  can  be  adduced  for  answering  the 
question  either  way.  It  is  certain,  however, 
that  after  oanoer  has  appeared  in  any  part, 
however  small  and  limited  its  position  may  be, 
and  however  insignificant  it  may  appear,  it  will 
in  time  s|»ead  along  varions  diannels  and 
affect  the  whole  ^stem. 

Nature. — Its  character  is  that  of  a  tumour, 
swelling,  growth,  or  deposit,  which  tends  to 
spread,  not  simply  by  becoming  larger  and 
squeexing  aside  the  healthy  substance  of  the 
part  in  which  it  is  jdaoed  to  make  room  for 
itself,  but  by  growing  into  Uie  healthy  parts, 
invading  them,  and  incorporating  them  into 
itself.  It  can  never,  therefore,  be  removed  from 
its  position  as  a  whole  without  other  parts  being 
disturbed,  but  if  removed  the  whole  na«as  of 
tissue  in  which  it  is  placed  must  be  cut  out 
with  it  Moreover,  even  if  removed,  it  tends 
sooner  or  later  to  return,  perhaps  just  because 
it  so  invades  the  tissues  that  it  is  impossible  to 
make  sore  that  all  of  it  has  be«i  removed.  This 
feature  it  is  one  of  the  chief  reasons  why  it  is 
called  **  malignant”  For  it  is  evident  that  a 
tumour,  whose  tendency  is  always  to  return  to 
the  attack,  is  likely  some  day  to  overcome  its 
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yictim.  A  “simple”  tumour,  however,  is  one 
which,  once  removed,  is  done  with.  Not  only 
does  cancer  tend  to  spread  by  direct  invasion 
of  the  substance  of  the  part  where  it  is  placed, 
but  it  also  tends  to  spread  to  distant  parts  by 
conveyance  along  vessels.  Blood-vessels  are 
doubtless  channels  along  which  particles  of 
cancerous  material  may  be  carried  to  parts  at 
some  distance  from  the  original  growth,  and 
which,  taking  root  in  the  new  situation,  proceed 
to  grow  and  form  a  secondary  tumour.  Other 
cliannels,  which  afford  an  even  readier  means 
of  transit,  are  the  lymphatic  vessels,  which,  as 
has  been  noted  on  page  200,  are  found  in  every 
tissue  of  the  body  as  drains  for  the  removal  of 
escessive  nourishment  supplied  to  the  part,  and 
also  for  the  removal  of  waste  products.  Into 
these  channels,  therefore,  juice  and  particles 
from  the  tumour  will  find  their  way.  The  lym¬ 
phatic  vessels  pass  to  lymphatic  glands  in  order 
that  the  material  they  carry  may  be  worked  up 
into  a  fit  state  for  return  to  the  blood.  Thus 
it  is  that  some  time  after  a  cancerous  tumour 
has  appeared  in  some  part  of  the  body  the 
glands  in  the  neighbourhood  are  almost  certain 
to  be  found  enlarged  and  otherwise  affected. 
It  is  this  that  renders  it  so  difficult  to  remove 
a  cancerous  growth  with  any  certainty  of  per¬ 
manent  cure.  For  the  cancerous  material  may 
have  been  carried  considerable  distances  from 
the  original  tumour  by  such  channels,  without 
any  signs  of  the  transference  being  evident  for 
a  long  time.  It  is  this  also  that  renders  it  im¬ 
perative  that  a  cancerous  growth  should  be 
remorselessly  cut  out  as  soon  as  it  is  discovered, 
and  the  smaller  and  more  insignificant  the 
growth  appears  the  more  eager  should  the 
patient  be  for  its  removal.  But  it  is  just  at 
this  stage  of  its  growth  that  patients  are  indis¬ 
posed  to  permit  an  operation.  It  is  so  small, 
or  it  gives  so  little  perhaps  no  trouble,  what  is 
the  need  of  operating  at  present?  Wait  till  it 
is  bigger,  painful,  troublesome,  then  the  patient 
will  consent.  It  is  necessary  earnestly  to  insist 
on  the  undoubted  fact,  the  reasons  for  which 
have  just  been  given,  that  it  is  while  the  growth 
is  small  and  trifling  that  its  removal  is  most 
hopeful,  and  that  waiting  till  it  is  bigger  means 
practically  waiting  till  it  is  hopeless. 

As  to  the  nature  of  the  growth  itself,  cancer 
is  essentially  formed  of  a  degenerate  kind  of 
cell,  and  is  originally  connected  with  structures 
mainly  of  the  epithelial  type  (see  p.  16).  Thus 
the  surface  layer  of  the  skin  consists  of  epi¬ 
thelial  cells  (p.  307),  the  mucous  membrane  of 
the  mouth  has  a  similar  superficial  layer  (p.  136); 


the  stomach  and  whole  length  of  the  intestinal 
canal  (p.  140)  has  an  outermost  layer  of  cells; 
the  membrane  covering  the  windpipe  and  tubes 
of  the  lungs,  as  well  as  the  air  spaces  of  the 
lungs  themselves,  are  covered  with  epithelial 
cells  (p.  262);  the  kidney  and  bladder  have 
similar  inner  coatings  (pp.  290,  293),  while 
glands,  the  salivary  glands  (p.  137X  the  glands 
of  the  stomach  and  intestine  (p.  139),  are  also 
lined  with  epithelial  cells.  Now  it  is  in  these 
situations  and  others  of  a  similar  character  that 
cancer  is  found,  the  cells  coming  under  some 
degenerative  influence,  which  causes  them  to 
multiply  in  enormous  numbers  and  thus  to  in¬ 
vade  the  surrounding  tissues  and  form  deposits. 
The  cells  are  held  together  by  a  small  amount 
of  connective  tissue  (p.  16),  in  whose  spaces  the 
cells  lie.  A  cancer  tumour  is  thus  a  growth 
formed  of  masses  of  cells  in  groups  held  together 
by  connective  tissue,  the  Cells  being  originally 
derived  from  the  natural  cells  of  the  part. 

Varieties  of  cancer  depend  mainly  upon  the 
relative  proportions  of  the  cells  and  binding 
tissue,  and  of  a  fluid — the  cancer  juice — also 
present  in  the  growth.  Thus  hard  cancer  or 
scirrhus  has  the  binding  tissue  in  greatest 
abundance,  and  forms  a  very  hard  tumour; 
soft  cancer,  encephaloid  or  medullary  cancer 
contains  more  oelb  and  is  of  a  very  soft  con¬ 
sistence,  growing  also  with  greater  rapidity 
than  the  hard  variety;  while  epithelioma,  or 
skin  cancer,  consists  mainly  of  flat  cells  like 
those  of  the  skin,  or  cells  similar  to  those  of 
glands,  and  occurs  in  the  shape  of  an  irregular 
ulcer. 

Seat. — The  position  of  the  tumour  may  vary 
as  already  indicated.  It  may  occur  on  the  skin 
or  on  mucous  membranes,  like  that  of  the 
tongue,  lips,  stomach,  and  other  parts  of  the 
alimentary  canal,  in  the  bladder  and  womb,  in 
glands,  sucfli  as  the  salivary  glands  and  breast, 
the.  glands  of  the  intestinal  tract,  the  liver,  the 
testicle,  the  lungs,  the  eye,  bone,  lymphatic 
glands,  nose,  and  many  other  parts.  In  fact  it 
may  occur  almost  anywhere.  For  even  though 
it  may  originate  only  in  epithelial  structures, 
as  already  noted,  it  is  easily  transmitted  to 
other  parts,  in  which  it  could  not  begin,  by  the 
channels  of  the  blood-vessels  and  lymphatics. 
In  men  a  common  seat  of  cancer  is  the  lip, 
where  it  is  of  the  epithelioma  variety.  In 
women  the  breast  and  womb  are  frequent 
situations,  bard  cancer  being  most  frequently 
in  the  breast  Internally  the  stomach,  liver, 
and  lungs  are  common  situations. 

The  causes  of  cancer  it  is  not  easy  definitely 
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to  state.  Undoubtedlj  hereditary  ioflueDce  is 
great  in  many  cases.  Age  has  something  to  do 
with  liability  to  the  disease.  The  greater  pro¬ 
portion  of  cases  in  men  occur  between  fifty-five 
and  sixty  yean  of  age,  and  in  women  between 
forty-five  and  fifty-five.  It  is  twice  as  common 
in  women  as  in  men ;  and  the  liability  seems  to 
be  greater  in  women  who  have  home  children. 
These  are  of  the  nature  of  predisposing  causes 
(see  p.  4).  Sometimes  the  occurrence  of  the 
growth  seems  to  be  determined  in  position  by 
the  presence  of  some  long-continued  irritation. 
Thus  the  irritation  of  a  short  juicy  pipe,  con¬ 
stantly  smoked,  has  determined  the  appearance 
on  the  lip,  and  the  irritation  of  a  ragged  tooth 
on  the  tongue,  while  cancer  of  the  breast  in  a 
woman  has  foUowed  at  no  distant  time  a  blow 
on  the  breast.  Frequently,  of  course,  no  such 
local  cause  can  be  suggested.  It  may  be  that 
with  a  constitutional  tenden(7  to  the  disease,  it 
only  required  such  an  irritation  to  determine 
its  occurrence. 

The  progress  of  the  disease  is  slow  or  rapid 
according  to  the  variety  of  the  growth  and  its 
site,  soft  cancer  being  rapid  in  growth,  epithe¬ 
lioma  very  slow.  In  its  course  the  tumour 
continues  growing  for  a  certain  time,  and  then  it 
begins  to  break  down,  an  irregular  ulcer  being 
formed  from  which  a  foetid  discharge  proceeds. 
In  time,  sooner  or  later  as  the  disease  spreads 
quickly  or  slowly,  and  according  to  the  speed 
with  which  it  extends  to  other  organs,  the 
health  sufiTers,  and  a  constitutional  state  arises 
to  which  the  term  “cancerous  cachexia”  has 
been  applied.  The  countenance  is  peculiarly 
pale  and  sallow,  and  the  sufferer  wears  a  very 
anxious  and  careworn  look.  The  general  sur¬ 
face  of  the  body  acquires  a  yellowish  hue,  the 
appetite  is  diminished,  the  strength  gradually 
fails,  and  the  pulse  is  weak.  The  patient  com¬ 
plains  of  lassitude  and  of  inability  for  exertion. 
Emaciation  sets  in,  at  last  death  ensues  from 
exhaustion,  or  the  combined  effects  of  discharge, 
debility,  and  pain.  Life  may,  however,  be 
shortened  more  speedily  owing  to  the  interfer¬ 
ence  of  the  tumour  with  the  functions  of  some 
important  organ,  or  to  frequent  attacks  of 
bleeding  from  the  ulcerating  surface,  caused  by 
the  disease  opening  into  blood-vessels. 

Symptoms  of  cancer  it  is  impossible  to  dis¬ 
cuss  in  detail.  Those  of  cancer  of  the  breast 
and  the  womb  will  be  considered  in  the  section 
on  D1SE.1SXS  or  WoMKH.  As  regards  internal 
cancer,  its  presence  requires  for  detection  a 
skilful  and  experienced  physician.  Concerning 
cancer  of  the  lip  and  tongue  it  is  only  necessary 


to  say  that  the  presence  of  a  ragged  ulcer,  with 
hard  base,  from  which  a  foul  discharge  pro¬ 
ceeds,  and  which  refuses  to  heal,  is  suspicious, 
and  ought  to  cause  the  sufferer  to  seek  early  and 
skilled  advice. 

T reatment — No  drug  will  cure  cancer.  The 
virtues  of  one  medicine  after  another  have  been 
lauded  in  vain.  Time  and  more  experience 
have  shown  the  worthlessness  of  them  all. 
The  only  treatment  for  cancer  is  removal,  if 
that  is  possible.  Caustics  have  been  used  to 
bom  out  the  mass,  and  are  occasionally  used 
still,  but  removal  by  the  knife  is  the  preferable 
operation.  This  a  surgeon  will  not  undertake 
unless  with  a  prospect  of  being  able  to  remove 
the  whole  growth.  It  must,  therefore,  be  done 
early,  before  the  disease  has  invaded  lymphatic 
glands  and  other  organs.  When  it  is  too  late 
to  operate,  the  only  treatment  is  one  to  relieve 
the  symptonu,  to  support  the  strength  of  the 
patient  and  to  alleviate  pain.  Each  case  must, 
however,  be  treated  on  its  merits,  and  requires 
medical  supervision. 

DROPSY. 

Dropsy  is  an  accnmulation  of  fluid  which  has 
oozed  out  from  the  blood-vessels  in  the  minute 
spaces  in  the  tissue,  or  in  some  of  the  cavities 
of  the  body,  the  cavity  of  the  belly  for  exampla 
It  is  called  by  other  names  according  to  the 
position  of  the  accumulated  fluid.  Drop^  con¬ 
fined  to  the  tisBue  under  the  skin,  in  the  foot, 
leg,  or  arm,  for  example,  is  called  oedema  or 
anasarca.  Dropsy  of  the  belly  is  ascites  (p. 
191).  The  accumulation  of  fluid  round  the  lung 
in  pleuri^  (p.  266)  is  a  dropsy,  and  a  similar 
collection  round  the  heart  is  called  hydroperi¬ 
cardium  or  dropsy  of  the  heart  (p.  238).  On  p. 
203  it  is  explained  that  fluid  is  constantly  ooz¬ 
ing  from  the  finest  blood-vessels  into  the  tisBues 
to  nourish  them,  that  more  fluid  oozes  than  is 
necessary,  and  that  the  excess  is  picked  up 
mainly  by  lymphatic  vessels,  and  afterwards 
returned  to  the  blood.  Now  suppose  more  fluid 
escapes  than  can  be  picked  up  by  the  lympha¬ 
tics,  or  suppose  the  absorbing  vessels  are  some¬ 
how  prevented  fulfilling  their  purpose,  the 
excess  of  fluid  will  remain  and  accumulate  in 
the  tissues,  and  in  a  short  time  that  part  will 
be  the  seat  of  dropsy. 

Causes  of  dropsy  are  thus  readily  under¬ 
stood.  The  quality  of  the  blood  may  be  so 
altered  that  fluid  passes  out  very  readily  and  in 
great  excesa  This  happens  in  anaemia  (p.  234), 
and  in  Bright’s  disease  of  the  kidney  (p.  296). 
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Again  where  obetnotion  eziete  to  the  retom  of 
blood  to  the  heart,  the  blood  aocnmnlatee  in  the 
▼cins;  there  is  greater  pressure  on  the  blood, 
causing  more  to  pass  oat  of  the  reesels,  and 
preventing  also  its  absorption,  and  so  dropsj 
again  results.  This  obetiuction  may  be  merely 
local.  A  tumoor  pressing  upon  the  main  vein 
of  a  limb  will  Uius  produce  dropsy  limited  to 
that  limb.  In  pregnant  women  the  pressure  of 
the  enlarging  womb  on  the  veins  frequently 
causes  swelling  of  the  legs.  Dropsy  may  be  more 
general.  Thus  in  certain  diseases  of  the  liver 
the  drcnlation  is  obstructed,  and  since  all  the 
blood  from  the  belly  and  the  lower  limbs  passes 
through  the  liver  the  obstruction  is  experienced 
in  all  these  parts  and  dropsy  of  both  legs  and 
of  the  cavity  of  the  belly  will  soon  ensue.  A 
more  general  cause  even  than  this,  and  more 
common,  is  heart  disease,  where  the  onward 
movement  of  the  blood  is  hindered  by  some 
valve  afiection  (p.  239)  causing  accumulation 
blood  in  the  veins  of  lungs,  liver,  and  other 
parts,  and  occasioning  extensive  dropsy.  In  such 
cases  the  parts  at  the  greatest  distance  from  the 
heart,  and  in  the  lowest  situations,  will  feel  the 
pressure  of  blood  most,  and  will  show  the  evi¬ 
dence  of  dropsical  swelling  soonest  and  most 
markedly,  for  example  the  feet  and  legs.  The 
same  condition  may  be  produced  even  when  no 
real  affection  of  the  valves  exists,  if  the  heart  is 
so  feeble  that  it  does  not  contract  with  sufficient 
vigour  to  cause  a  steady  and  regular  circulation 
of  the  blood.  The  walls  of  the  heart,  yielding 
too  much  to  the  preesure  of  blood  within  them, 
may  stretch  unduly,  and  thus  the  heart  becomes 
dilated  and  thin  •walled  in  proportion  to  the 
degree  of  stretching.  Under  these  circumstances 
ths  circulation  is  sluggish,  and  in  time  the  blood 
in  the  veins  experiences  a  backward  pressure, 
which  causes  an  undue  amount  of  fluid  to  pass 
out  into  the  tissues,  and  dropsy  ensues.  In  these 
circumstances  the  swelling  appears  first  in  the 
feet  and  legs.  It  must  not,  however,  be  thought 
that  swelling  of  the  feet  and  legs  is  in  every 
case  caused  by  something  wrong  with  the  heart 
Many  people  are  troubled  with  swelling  of  the 


feet  and  lower  parts  of  the  legs  after  standing 
long  or  going  about  a  good  deal,  the  swelling 
usually  disappearing  after  a  rest  in  bed.  This 
does  not  necessarily  imply  any  particular  disease. 
When  a  person  stands,  the  weight  of  the  column 
of  blood  in  the  veins  of  the  legs  is  considerable, 
and  if  the  vessels  be  relaxed  in  any  degree  the 
vessels  widen  unduly,  and  the  movement  of 
blood  is  slower  than  usual,  allowing  a  greater 
ooxing  of  fluid  than  can  be  quickly  removed. 

In  pleurisy,  dropsy  of  the  heart,  and  similar 
instances,  the  accumulation  of  fluid  is  doe  not 
to  obstruction  to  the  return  of  fluid,  but  to  an 
active  determination  ot  a  much  greater  than 
ordinary  quantity  of  blood  by  the  acute  inflam¬ 
mation  going  on. 

The  treatment  of  depends  on  the 

cause.  The  cause  should  if  possible  be  removed; 
the  state  of  the  liver  should  be  oorrscted  if  pos¬ 
sible,  the  weak  heart  strengthened,  &c.  Drugs 
are  employed  for  the  purpose  of  removing  from 
the  blood  and  casting  out  of  ths  body  a  larger 
amount  of  water  than  usual,  and  so  encouraging 
the  picking  up  of  the  dropsical  fluid  into  the 
current  of  the  circulation.  Active  purgatives, 
which  cause  large  evacuations  of  wat^y  stools, 
do  this,  such  as  jalap  and  elaterium.  Other 
drugs  effect  the  same  thing  by  promoting  an 
increased  flow  of  urine,  such  as  nitre,  gin,  spirits 
of  juniper,  and  digitalis.  Profuse  sweating  by 
means  of  hot-air  baths  aids  in  a  similar  way. 
Digitalis  is  a  very  useful  drug,  since  it  both 
strengthens  the  heart  and  i»x>motes  the  action 
ot  the  kidney.  It  is  in  cases  where  the  dropsy 
is  due  to  some  condition  of  the  heart  that  digi¬ 
talis  proves  most  valuable.  By  its  strengthen¬ 
ing  action  on  the  heart  it  causes  mors  vigorous 
contractions  and  tends  to  restore  efficiency  to 
the  circulation.  But  the  employment  of  these 
means  is  always  attended  with  risk,  unless  used 
by  those  who  really  understand  the  cause  of  the 
dropsy  and  adapt  the  remedy  with  care  to  the 
eircumstanoes  of  the  case.  Therefore  the  treat¬ 
ment  needs  determination  by  a  physician. 

When  treatment  by  drugs  fails  the  accumu¬ 
lated  fluid  is  frequently  drained  off  by  tapping. 
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Section  XV.— THE  MANAGEMENT  OF  CHILDREN  IN 
HEALTH  AND  DISEASK 

The  Management  of  Children  in  Health. 

The  High  Mortality  of  Children  and  It*  Oaueae : 

The  Management  of  the  Newly-bom  Child : 

iPood— Iti  natore— Fteqaeney  of  rapply— Choice  of  a  weVnnno— Bearing  by  hand ; 

BatMuf  and  OotMng; 

Xttntm,  Air,  and  Sleep; 

Uee  ef  Medieinee; 

Premature  ChiUrea; 

Vaeeinatioa. 

The  Management  of  Children  between  the  Sixth  Month  and  Second  Year: 

JW— Weanl]]g; 

TMlAinp— Milk-teeth  and  permanent  teeth— Their  periode  of  cutting; 

Batkinp,  ClotMeg,  and  Baerelee; 

CUUren'i  Apartmente. 

The  Management  of  Children  in  Disease* 

Oenoral  SIgne  of  Dlaeaae  In  Children: 

Qeneral  Treatment  of  Children  In  Dlaeaae: 

Affectlona  of  the  Newly-born  Child : 

Irrepularitiee  ^orm— Tmnoun  of  head  and  back— Eardtp  and  Cleft-palate— Blue  DiieaM,  Ac.; 
Dieeaeee  ef  Htttel  and  Epre;  JamHeeeftlm  Vewlp-tem; 

SmeUiag  ef  Ike  Breaete. 

Olaeaaea  Common  to  Childhood: 

AUmtnU  at  the  Periede  ef  Teetkimp  emd  Weantnp: 

Couphe,  CeUe,  and  Afeetione  ef  tke  ClUet— Cold— Bronehitb—Congh : 

Afeetlene  ef  the  Mouth,  Stomaeh,  Beteele,  da— Thruab  (Spme)— Inflammation  and  olcen  of  the 
month— Vomiting— CoUo—Looteneae  of  bowels— InfantOe  cholera— Intnmnsoeptton-Coe 
tlTenaas—  Worms— Balling  of  the  bowel— Bnptnre— Bed-wetting ; 

Spaemedie  Ptieaem  ConTulslons—WIght-tettore— Child-crowing— Waterdn-the-heed,  Ac.; 

Sarefuta  and  Conmtmprfon— The  treatment  of  delicate  children ; 

Skin  Dfeaaees— Tooth-rash— Bed-gnm—flcalled  head— Banning  ear* ; 

Siekeie; 

Aeeidente—Bum,  Wounds,  Sprains,  dM.— Falls  on  the  head— Bleeding  at  the  nose  Choking. 


THE  MANAGEMENT  OF  CHILDREN  IN 
HEALTH. 

HIGH  MORTALITY  OF  CHILDREN. 

That  there  is  need  for  spreading  broadcast 
fuller  knowledge  than  the  public  evidently  at 
present  poesesses  of  the  proper  metbods  of 
dealing  with  children,  both  in  health  and  in 
illness,  is  strikingly  evident  from  the  statistics 
carefully  collected  and  detailed  by  the  late  Dr. 
Wm.  Farr,  of  the  Registrar-Qeneral’s  Office. 
The  facts  are  so  clearly  given  in  Dr.  Farr’s  own 
words  in  his  annual  reports  that  a  few  extracts 
will  best  show  what  they  are. 

**  In  England  and  Wales  the  deaths  of  2,374,379 
infants  in  the  first  year  of  age  were  registered 
in  the  26  years  1838-63;  and  of  the  number 
1,329,287  were  boys,  1,046,092  were  girls.” 

Nearly  100,000  infants  die  annually,  in  the 
proportion  of  about  66  boys  to  44  girls.” 

"  Even  in  the  healthy  districts  of  the  country, 


out  of  1,000,000  bom,  176,410  children  die  in 
the  first  five  years  of  life;  but  in  Liverpool  dia* 
trict,  which  serires  to  represent  the  most  nnh^ 
vourable  sanitary  omditaona,  out  of  the  same 
number  bom,  4W,370,  tuarly  half  tha  number 
bom,  die  in  the  five  yean  following  their  birth.* 

That  is  to  say,  one  in  every  six  children  bora 
dies  within  the  first  five  yean  of  life,  even  in 
the  healthy  parts  of  the  country,  but  in  the  un¬ 
healthy  parts  the  proportion  is  one-half.  More¬ 
over,  Dr.  Farr  showed  that  the  majority  of  the 
deaths  occurred  within  the  firet  year  of  life. 
Ulus  "of  100  children  bora,  16  die  in  the  first 
year,  6  in  the  second,  3  in  the  third  year,  2  in 
the  fourth,  and  1  in  the  fifth;  making  26  in  the 
6  yean  of  age.  Of  the  16  who  die  in  the  fint 
year,  6  die  in  the  first  month  of  life,  2  in  the 
second,  and  1  in  the  third.” 

Now  what  is  the  cause,  or  what  are  the  causes 
of  such  a  tremendous  infant  mortality  1  That 
question  also  Dr.  Farr  tries  to  answer.  The 


438 


THE  NEWLY-BORN  CHILD. 


CSmI  XT. 


result  is  given  in  tabular  form.  In  the  three 
years  1873-75  the  annual  number  of  deaths, 
from  all  causes,  of  children  under  one  year  of 
age  to  every  1000  births  was  278.  The  separate 
causes  of  these  278  are  given  in  the  table: — 

Total  number  of  deaths  to  every  1000  births,  278 
Of  which  the  number  of  deaths  caused 
by  premature  birth  and  atrophy  (wasting)  was  70 


lung  diseases 

51 

convulsions 

it 

SI 

diarrhoea  (looseness  of  bowels) 

it 

24 

tubercular  disease 

It 

21 

whooping-cough 

a 

12 

teething 

91 

6 

measles 

99 

4 

soarlet  fever 

99 

3 

222 

The  causes  of  the  remainder  are  not  detailed. 

Of  the  278,  no  less  than  125  were  due  to  such 
diseases  as  atrophy  (wasting),  convulsions,  and 
diarrhoea.  Commenting  on  the  table  Dr.  Farr 
says :  “  Some  of  the  principal  causes  are  improper 
and  insufficient  food,  bad  management,  use  of 
opiates,  neglect,  early  marriages,  and  debility 
of  mothers;  but  whatever  may  be  the  special 
agencies  at  work  which  are  so  prejudicial  to 
infant  life,  it  must  be  borne  in  mind  that  a 
high  death-rate  is  in  a  great  measure  also  due 
to  bad  sanitary  arrangements.”  "  The  causes  of 
death  which  are  more  directly  the  result  of  neglect 
and  mismanagement  are  convulsions,  diarrhoea, 
and  atrophy,”  and  again,  “  the  causes  most  fatal 
to  infant  life  in  factory  towns,  and  which  are 
inseparable  from  bad  nursing  and  feeding,  are 
diarrhoea,  convulsions,  and  atrophy.” 

It  is  to  be  observed  that  in  this  table  the 
number  of  victims  of  measles  and  scarlet  fever 
is  small,  but  it  is  in  the  second,  third,  and  fourth 
yean  of  life  that  these  diseases  are  wont,  and 
not  during  the  fint  year  to  which  the  table  is 
limited.  It  seems  that  since  1875  a  considerable 
decrease  has  taken  place  in  the  average  English 
death-rate,  a  decrease  affecting  not  only  the 
adult  portion  of  the  population,  but  the  infant 
portion  as  well.  It  seems  plain  that  this  im¬ 
proved  state  of  affain  is  due  to  the  operation 
of  acts  of  parliament  referring  to  public  health, 
to  the  greater  care  consequently  taken  to  keep 
down  and  rectify,  as  far  as  possible,  unhealthy 
conditions,  to  more  vigorous  measures  in  dealing 
with  and  preventing  the  spread  of  infectious 
diseases,  and  to  other  similar  causes.  But  public 
health  acts  touch  very  little  those  great  causes 
of  infant  mortality,  noted  by  Farr,  “neglect  and 
mismanagement,”  which  are  still  the  chief  causes 
of  an  unnecessarily  high  rate  of  infant  death. 


These  causes  are  not  limited  to  particular  classes 
of  society,  though  they  may  be  more  strikingly 
evident  in  one  class  than  in  another.  Misman¬ 
agement  of  children  is  certainly  very  common 
in  every  grade  of  society,  and  is  as  frequent  a 
cause  of  childish  ailments  in  the  houses  of  the 
rich  as  in  those  of  the  poor.  The  first  part  of 
this  section  is,  therefore,  devoted  to  a  consider¬ 
ation  of  the  proper  methods  of  managing  chil¬ 
dren  in  health. 

THE  MANAGEMENT  OF  THE  NEWLY- 
BORN  CHILD. 

Food. — From  the  day  of  its  birth  till  it  is 
four  or  six  months  of  age  the  child  should  be 
nourished,  in  ordinary  circumstances,  entirely 
by  its  mother’s  milk,  and  during  that  period  no 
other  food  of  any  kind  whatever  ought  to  be 
allowed.  It  is  a  mother’s  chief  duty  in  relation 
to  her  child  to  suckle  it,  and  neither  her  plea¬ 
sure  nor  convenience  should,  for  a  moment,  be 
allowed  to  come  into  consideration.  A  bad 
state  of  the  mother’s  health  may  make  it  advis¬ 
able,  not  for  her  own  sake  only  but  also  for  her 
child’s,  that  the  child  should  be  otherwise  reared, 
but  this  is  the  only  valid  reason  as  a  rule. 

It  often  happens  that  there  is  no  milk  in  the 
mother’s  breasts  for  some  hours  after  the  biiih 
of  the  child,  and  it  is  the  custom  of  most  nurses 
in  the  meantime  to  feed  it  with  spoonfuls  of 
sweetened  water.  This  is  entirely  a  wrong  and 
unnecessary  proceeding.  There  are  few  children 
that  cannot  afford  to  wait  for  twelve  or  even 
twenty-four  hours.  The  proceeding  is  idso  hurt¬ 
ful,  leading  to  irritation  of  the  child’s  stomach, 
and  the  production  of  wind,  colic,  and  other 
evils.  In  every  case  the  child  should  be  put  to 
the  mother’s  breast,  immediately  after  it  has 
been  washed  and  dressed,  if  the  mother  is  not 
too  tired,  and  at  latest  withiu  an  hour  or  two 
after  birth.  It  often  needs  the  exercise  of  some 
little  patience  before  the  child  obtains  a  proper 
hold  of  the  nipple.  It  should  be  aided  by  the 
nipple  being  drawn  out  with  the  fingers  and 
moistened  with  milk.  If  there  is  ntilk  in  the 
breast  the  child  will  obtain  satisfaction,  and 
will  soon  relax  its  hold  and  drop  off  to  sleep. 
The  nipple  should  be  removed  from  its  mouth 
and  dried  to  prevent  hacking.  But  if  no  milk 
has  been  in  the  breasts,  some  advantage  is  yet 
gained  in  the  drawing  out  of  the  ni{^le,  and  in 
the  stimulus  which  has  been  given  to  the  gland 
to  hasten  its  activity.  Between  two  and  a  half 
and  three  hours  after  the  last  suckling  the  child 
must  again  be  put  to  the  breast,  and  this  is  the 
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proper  interral  between  ench  period  of  suckling 
for  the  first  ten  dnys  or  a  fortnight  after  the 
birth.  Regularly  as  the  clock  comes  round  to¬ 
wards  the  third  hour,  night  and  dag,  for  the 
period  named,  the  child  is  to  be  lifted  to  its 
mother's  breast.  This  is  the  first  rule  of  infant 
nursing.  It  must  not  be  broken  for  any  reason. 
It  is  a  great  temptation,  if  the  child  is  sound 
asleep,  to  let  the  hour  slip  past;  and  many  are 
proud  to  tell  how  the  child  slept  for  five  or  six 
hours  on  end.  This  is  a  mistake.  The  child 
must  be  srakened  at  the  hour  and  sufiSciently 
roused  and  kept  awake  till  it  has  taken  a  proper 
quantity  of  mUk,  when  it  will,  in  all  probability, 
drop  off  at  once  to  sleep  again.  On  the  other 
hand  if  it  has  been  allowed  to  aleep  for  five  or 
six  hours,  the  chances  are  that  wind  has  collected 
in  its  stomach  and  bowels,  and  its  next  drink 
will  be  followed  by  an  attack  of  colic  and  a 
screaming  fit.  The  mother  or  nurse  will  pay 
dearly  for  her  five  or  six  hours’  fest  by  half  an 
hour's  entertainment  of  this  sort.  If,  on  the 
other  band,  the  rule  is  strictly  followed,  the 
child  will  fall  in  with  the  regular  ways  almost 
naturally.  Within  a  couple  of  days  the  mother 
will  have  no  need  of  a  clock  to  regulate  her 
suckling.  The  child  will  wake  up  at  the  hour 
with  almost  perfect  regularity,  will  go  to  sleep 
after  its  drink  almost  immediately,  and  in  ordi¬ 
nary  circumstances  will  give  no  trouble  what¬ 
ever.  Each  breast  should  be  given  alternately. 
Often  one  nipple  U  hacked  and  very  painful, 
and  the  mother  shrinks  from  giving  that  breast, 
and  delays.  This  is  a  most  serious  mistake,  and 
the  greater  evil  of  a  "  gathered  ’*  breast  may  be 
the  result.  To  prevent  such  results  the  slightest 
crack  of  the  nipple  should  be  treated  thus: 
carefully  dry  the  nipple  after  each  suckling  and 
place  over  it  a  pad  of  cotton  wool,  the  centre 
of  which  is  soaked  with  glycerine  of  tannin 
(obtained  from  druggists).  Before  the  child 
is  again  put  to  the  breast  remove  the  wool  and 
bathe  off  the  glycerine  of  tannin,  which  is  again 
applied  when  &e  child  is  removed.  If  this  is 
not  sufficient  to  heal  the  hack,  then  let  the 
mother  secure  without  delay  a  glass  nipple 
shield  with  india-rubber  tube  and  teat  attached, 
as  shown  in  the  Plate  of  Nursing  Appliances. 
Usually  the  shields  are  sold  with  the  teat  on 
the  end  of  the  glass,  no  tube  intervening.  It 
is  better  to  have  the  tube,  because  by  it  the 
mother  may  apply  the  shield  and  herself  suck 
till  the  milk  fills  the  tube,  then  putting  the 
teat  into  the  child’s  mouth.  Thus  the  child  is 
not  worried  by  sucking  in  vain  for  some  time. 
The  shield  should  be  worn  at  each  suckling. 


and  the  wool  with  glycerine  of  tannin  applied 
in  the  interval  till  the  nipple  is  quite  healed. 

Usually  mothers  err  by  giving  the  child  drink 
too  often.  If  the  child  is  the  least  peevish  or 
fretful,  the  nipple  is  forced  into  its  mouth  to 
stop  its  crying,  and  the  child,  whether  hungry 
or  not,  instinctively  begins  to  drink.  Should 
the  fretfulness  have  been  caused  by  the  uneasy 
feelings  of  an  overloaded  stomach,  this  only  in¬ 
creases  the  evil. 

The  mother  must  also  take  care  that  the  child 
does  not  drink  too  much  at  one  time.  It  usually 
indicates  itself  when  it  has  had  enough  by  with¬ 
drawing  from  the  breast.  It  should,  therefore, 
be  allowed  to  drink  till  it  voluntarily  leaves  off, 
and  should  not  be  utged  to  resume  it  again. 
If ,  as  is  frequently  done,  the  nipple  be  again 
put  into  the  infant’s  mouth,  the  mere  contact 
calls  into  play  the  instinctive  act  of  sucking, 
with  the  result  that  more  milk  than  is  needed 
is  taken,  the  stomach  is  overloaded  and  may 
soon  indicate  this  by  rejecting  some  of  its  load, 
or,  if  it  remain,  the  child  is  uneasy  and  restless 
for  some  time  afterwards. 

It  sometimes  happens  that  a  proper  flow  of 
milk  is  not  established  for  several  days  after 
the  birth  of  the  child.  It  may  be  no  milk  is 
forthcoming  for  a  day  or  two.  In  these  circum¬ 
stances  the  child  should  still  be  put  to  the  breast 
occasionally  to  excite  the  gland,  but  it  must  also 
be  regularly  fed.  For  this  purpose  a  mixture 
of  one-third  cow’s  milk  and  two-thirds  warm 
water,  barely  sweetened  with  loaf-sugar,  or, 
better  still,  sugar  of  milk,  is  the  best  It  should 
be  given,  not  bg  tpoon,  but  through  an  ordinary 
fieding-bottie,  to  accustom  the  child  to  the  use 
of  the  nipple.  As  the  mother’s  milk  is  gradually 
formed,  Ae  supply  of  this  mixture  should  be 
diminished,  till,  with  an  abundant  supply  of  the 
former,  the  latter  is  entirely  withdrawn. 

The  first  breast  milk  is  of  a  peculiar  character. 
It  is  thicker  and  of  a  yellower  colour  than 
ordinary  breast  milk,  and  is  called  colostrum. 
It  usually  acta  upon  the  child’s  bowels,  and 
aids  the  expulsion  of  the  material  present  when 
the  child  is  bom,  which  is  usually  of  a  dark 
offensive  character.  It  is  beneficial,  therefore, 
to  the  child  to  get  this  first  milk,  and  it  niaies 
it  unn«c«ttarg  for  th»  child  to  have  ang  other 
opening  medicine. 

A  nursing  mother  will  not  take  long  to  dis¬ 
cover  that  the  qualities  of  her  milk  vary  with 
her  state  of  health,  and  with  the  character  of 
her  diet  If  she  is  honestly  doing  her  duty 
towards  her  child,  she  will  soon  regulate  her 
own  food  by  the  one  condition  of  its  agreeing 
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with  her  infant.  Her  food  must  be  abondant, 
for  it  must  supply  the  wants  of  herself  and  her 
child.  The  intervals  between  each  of  her  meals 
ought  not  to  be  too  prolonged.  Four  hours  or 
thereby  is  as  long  an  interval  as  is  advisable. 
If  she  has  fasted  long,  and,  before  herself 
taking  food,  suckles  her  infant,  the  child  is  apt 
to  be  disturbed  and  uneasy.  The  food  should 
be  plain  and  nourishing,  abundance  of  milk, 
bread  and  milk,  porridge  and  milk,  milk  pud¬ 
dings,  eggs,  fish,  soups,  flesh  and  fowl,  prepared 
in  simple  methods.  Highly  spiced  dishes,  with 
pastries  and  puddings,  green  vegetables,  un¬ 
cooked  fruits,  cheese,  &c.,  are  very  likely  to 
call  forth  very  strong  objections  from  the  child. 
Every  mother,  however,  must  determine  for 
herself  what  she  can  safely  take,  so  far  as  her 
child  is  concerned,  for  what  one  mother  dare 
uot  take  without  exciting  screaming  fits  in  her 
child,  another  mother  can  take  without  her 
infant  being  the  least  disturbed.  As  a  rule 
stimulants  are  not  necessary  or  desirable.  If, 
however,  a  mother  has  reason  to  believe  that 
her  milk  is  not  sufficiently  nourishing  to  the 
child,  its  quality  may  often  be  improved  by  her 
taking  about  one-third  of  a  pint  of  good  stout 
to  dinner,  and  perhaps  the  same  quantity  to¬ 
wards  evening. 

The  milk  is  profoundly  affected  by  the  mother’s 
state  of  mind  and  body.  If  she  has  been  over¬ 
fatigued,  if  she  has  been  worried  or  annoyed, 
her  child  is  likely  to  suffer,  and  to  add  to  her 
troubles.  But  nothing  so  quickly  and  seriously 
affects  the  quality  of  the  milk  as  sadden  emo¬ 
tion,  passion,  or  excitement  of  any  kind,  a 
sadden  fear,  or  fright,  &c.  The  bad  effects  ex¬ 
hibited  in  the  child  are  sometimes  extremely 
serious  and  prolonged.  Therefore  a  mother 
should  endeavour  to  maintain  an  equable  and 
calm  frame  of  mind.  She  should  avoid  all  undue 
excitements,  pleasurable  or  painfuL  She  should 
always  have  her  due  amount  of  sleep,  and  a 
daily  moderate  amount  of  exercise.  The  quality 
of  the  milk  is  affected  by  another  circumstance. 
As  a  rule  so  long  as  the  mother  continues  nurs¬ 
ing  her  monthly  illness  does  not  return,  and 
also  as  a  rule  she  does  not  become  again  preg¬ 
nant.  But  the  rule  has  numerous  exceptions. 
It  is  very  seldom  that  the  monthly  illness  of  a 
nursing  mother  returns  soon  after  delivery,  but 
not  so  uncommon  for  it  to  return  about  the 
sixth  or  seventh  month.  During  the  period  of 
the  illness  the  milk  is  impaired  in  quality,  and 
the  child  is  likely  to  be  fretful  and  its  digestion 
to  be  disturbed.  If  this  happens  while  the  in¬ 
fant  is  still  quite  young  it  may  necessitate  the 


mother  giving  up  nursing,  but  if  the  child  is 
already  six  or  seven  months  old  it  need  not 
cause  any  inconvenience.  The  child  is  probably 
already  having  some  artificial  feeding,  and  dur¬ 
ing  the  period  of  Uie  illness  the  breast  may  be 
withheld  more  than  usuaL  It  rarely  happens 
that  pregnancy  occurs  during  nursing  except 
towards  the  end  of  the  nursing  period.  If  it 
do  occur  nursing  must  be  given  up. 

To  repeat:  vptotht  ag«  offottr  or  nxmontfu 
the  child  u  to  be  fed  entir^  ^  iU  mother^e  miUr; 
it  thovld  be  put  to  the  breaet  at  regular  intervale 
of  about  three  houre  at  fret,  nothing,  neither  the 
chdcPe  deep  nor  the  mothet^e,  being  aUowed  to 
interfere  with  thie  arrangement,  which  ie  carried 
out  bg  night  ae  well  ae  by  dag;  after  ten  daye  or 
a  fortnight,  the  child  being  healthy  and  vigoroue, 
the  interval  may  be  eUghUy  lengthened  through 
the  day,  and  lengthened  to  four  houre  during  the 
night.  After  a  month  or  five  weeks  it  will  often, 
by  judicious  management,  be  possible  for  the 
mother  to  arrange  to  have  a  moderately  long 
night’s  rest,  uninterrupted.  If  the  child  is 
suckled  about  10  or  11  at  night,  it  may  be 
allowed  to  sleep  on  till  4  or  6  in  the  morning, 
without  a  farther  supply  of  food.  If  the  child 
is  ordinarily  strong,  the  mother  will  be  able  by 
the  exercise  of  a  little  patience  and  perseverance, 
to  gradually  train  the  child  to  this  habit ;  and 
its  value  for  herself  is  very  plain.  But  she  will 
only  succeed  by  herself  being  strictly  regular  in 
suckling  the  child  at  the  proper  times. 

Should  there  be,  as  there  often  is,  any  suffi¬ 
cient  reason  for  a  mother  not  suckling  her 
child,  there  are  two  methods  of  rearing  the 
infant.  The  one  and  by  far  the  more  preferable 
method  is  to  secure  the  services  of  a  wet-nurse. 
In  many  families  the  expense  is  a  fatal  objection 
to  this  method,  however  desirable  it  may  be. 
The  second  method  is  to  rear  the  child  with 
artificial  food,  to  rear  it  '*by  hand,”  or  to 
“  bring  it  up  on  the  bottle,”  as  people  say. 

The  choice  of  a  wet-nurse  should  be  made 
with  care.  She  should  be  in  evident  good 
health,  but  should  also  be  carefully  examined  to 
be  sure  that  she  is  free  from  any  communicable 
disease,  like  consumption  and  syphilis.  For  this 
purpose  her  teeth,  gums,  throat,  skin  and  hair, 
and  glands  of  the  neck  should  be  inspected. 
It  is  well  also  to  learn  the  character  of  her 
husband,  and  his  state  of  health.  Her  breasts 
should  be  firm,  and  should  have  the  knotty 
irregular  feeling  of  glandular  structure,  not  fat 
and  flabby.  The  nipples  should  be  well  formed, 
and  free  from  fiasures.  In  order  that  her  milk 
should  be  suitable,  as  regards  age,  to  the  child, 
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•he  ihould  have  been  herself  confined  about  the 
same  time  as  the  mother  dl  the  child  she  is 
about  to  nurse,  and  luther  later  than  earlier. 
Her  milk  shoidd  be  examined.  It  should  be 
blttish-white,  sweetish,  and  should  yield  on 
standing  a  considerable  quantity  of  cream. 
Th*  bttt  tut  of  the  exceUenoe  of  the  narse  w  the 
apptarouMe  of  her  own  ohUd.  If  it  present  any 
skin  eruption,  cracks  or  fissures  of  the  month 
or  nostrils,  or  blotches  about  the  buttocks,  she 
should  be  rejected. 

The  wet-nurse  should  follow  tlie  same  rules 
as  to  frequency  of  suckling  the  child  as  have 
been  laid  down  for  the  nursing  mother,  and  her 
own  habits  of  life  must  be  carefully  r^ulated. 
Her  food  should  be  plain,  nourishing,  and  at 
regular  intervals.  She  ought  not  to  need  stimu¬ 
lants  of  any  kind,  neither  porter  nor  beer.  She 
ought  to  be  cleanly  in  habit,  ought  to  go  early 
to  bed,  and  rise  early.  She  should  have  stated 
daily  exercise.  Next  to  the  <[uality  of  her  mUk, 
the  quality  of  her  temper  ie  of  the  meet  import- 
anee.  A  bad  temper  ought  to  be  a  &ult  not 
possible  of  being  overlooked.  It  is  a  strong 
objection  to  continuing  a  wet-nurse  if  her 
monthly  illneases  return.  It  ought  to  be  un¬ 
necessary  to  add  that  the  wet-nurse  should 
be  carefully  and  constantly  supmntended,  no 
matter  how  trustworthy  she  may  be. 

Artificial  Feeding. — If  a  wet-nurse  be  for 
some  reason  or  other  not  obtainable,  then  the 
child  must  be  brought  up  ''by  hand.”  Milk 
miMt  he  prepared  to  ae  to  reeemJble  at  nearly  at 
pottiHe  what  the  mother* t  rniUe  woxdd  be.  Asses’ 
or  goats’  milk  affords  the  nearest  approach. 
It  requires  being  diluted  with  water,  but  no 
sweetening.  Cow’s  milk,  however,  is  that  most 
easily  obtained  and  most  generally  used.  When 
artificial  feeding  becomes  necessary  it  is  of  the 
utmost  importance  that  milk  of  the  same  cow 
be  rqpilarly  obtained,  and  to  secure  this  ar¬ 
rangements  should  be  made  with  dairy  people 
who  themselves  keep  cows.  For  the  newly-bom 
infant  one  part  of  cow’s  milk  should  be  mixed 
with  two  parts  of  boiling  water,  sugar  (prefer¬ 
ably  sugar  of  milk,  obtained  from  druggists) 
being  added  just  slightly  to  sweeten.  The  mix¬ 
ture  should  be  given  through  a  feeding-bottle.  It 
should  be  made  freshly  every  time  the  feeding- 
bottle  is  replenished,  none  ^ing  added  to  the 
hottle  while  some  milk  is  still  in  it  Before 
each  refilling,  the  bottle,  cork,  &&  should  be 
carefully  cleaned  with  boiling  water,  and  a  fine 
brush  should  be  used  for  cleaning  the  tubes. 
In  fact,  after  being  used,  the  bottle  and  tubes 
should  be  scalded  with  boiling  water,  and  then 


laid  aside  in  a  basin  of  pure  cold  water  till 
again  required.  After  the  first  fortnight  equal 
parts  of  water  and  milk  should  be  us^,  as  the 
strength  of  the  child  may  indicate,  and  gradually 
the  amount  of  water  diminished,  till  about  the 
sixth  month  pure  milk  is  being  given.  The 
milk  thould  be  given  at  the  tame  degru  of 
%BarmtIi  at  the  mother*t  milk  ttould  be.  Tested 
by  a  thermometer  this  would  be  about  98°  Fahr. 
A  suitable  beat  is  obtained  by  diluting  the 
cow’s  milk  with  hot  water  in  the  proportions 
named.  It  may  also  be  managed  by  placing 
the  feeding-bottle  with  the  mixture  in  it  in  a 
basin  of  warm  water. 

As  to  the  quantity  required  by  the  child,  it 
is  not  well  to  adhere  too  sternly  to  hard-and- 
fast  rules.  If  the  child  is  well  managed  it  will 
itself  be  a  thoroughly  reliable  informant  as  to 
the  needed  quantity.  As  soon  as  it  has  had 
enough  it  will  show  a  disinclination  for  more, 
and  this  indication  ought  to  be  at  once  accepted 
and  no  further  supply  urged  on  it  It  should 
get  its  drink  every  three  hours  during  the  day, 
and  every  four  or  so  during  the  night,  for  the 
first  several  weeks  after  birth,  just  as  the  suck¬ 
ing  child  does,  and  if  regular  habits  like  this 
are  encouraged,  it  will  take  its  due  supply,  no 
more  and  no  less,  and  go  to  sleep  again.  As  it 
grows  older  it  will  desire  more  at  a  time,  and 
the  intervab  may  be  lengthened.  So  that  a 
healthy  well -managed  child  will  itself  quite 
plainly  tell  what  quantity  of  milk  it  needs.  As 
a  rule,  however,  an  infant  takes  from  the  Inoast 
about  six  table-spoonfuls  of  milk  at  each  suck¬ 
ling  during  the  first  and  second  months  of  life. 
Week  by  week  it  takes  more  and  more  till,  at 
the  age  of  ten  months,  it  will  draw  three  quar¬ 
ters  of  a  pint  and  upwards.  By  the  end  of  the 
first  month  an  infant  fed  by  hand  should  be 
taking  upwards  of  a  pint  (a  pint  is  equal  to  20 
ounces — or  4  gills),  say  6  gills  in  24  houra  At 
the  end  of  two  months  it  should  have  nearly  a 
pint  and  a  half,  between  5  and  6  gills.  At  the 
end  of  three  months  it  should  have  between  1-^ 
and  2  pints,  between  6  and  8  gills,  and  so  on. 

It  often  happens  that  cow’s  milk  does  not 
agree  well  with  the  infant  It  is  certain  that 
a  child  “  brought  up  on  the  bottle  ”  does  not, 
as  a  rule,  thrive  so  well  as  one  brought  up 
“at  the  breast”  The  child  often  vomits  the 
milk  soon  after  it  has  been  swallowed,  and  is 
affected  with  colic  and  looseness  of  bowela 
The  milk,  as  vomited,  is  usually  in  large  curdled 
masses.  Now  the  curdling  of  the  milk  in  the 
stomach  is  the  first  stage  in  the  process  of 
digestion,  is  a  natural  process,  therefore,  and 
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does  Dot  iodicato  anythiog  wrong,  as  nuuiy 
mothers  and  nurses  suppose.  But  cow’s  milk 
curdles  in  larger  and  more  solid  masses  than 
human  milk  in  the  process  of  digestion.  Human 
milk  forme  finer  and  more  flake-like  curd.  The 
large  solid  curd  of  cow’s  milk  is,  therefore,  more 
difficult  to  digest,  and  more  liable  to  irritate 
an  infant’s  stomach  than  the  soft  fine  curd  of 
human  milk.  If  there  is  anj  difficulty  in  get¬ 
ting  the  cow’s  milk  to  agree  with  the  child,  it 
is  well,  first  of  all,  to  try  the  effect  of  boiling 
the  milk  before  using  it.  The  effect  of  boiling 
seems  to  be  to  cause  the  milk  when  it  reaches 
the  stomach  to  curdle  more  slowly  and  in 
smaller  masses.  Before  trying  any  other  course, 
however,  the  mother  or  nurse  ought  to  assure 
herself  that  there  is  not  some  simple  and  obvious 
reason  for  the  milk  disagreeing  with  the  child. 
She  ought  to  see  that  the  child  is  not  being  fed 
too  often,  that  it  is  not  getting  too  much  at  one 
time,  and  so  on.  Many  get  into  the  extremely 
bad  trick  of  quieting  a  child,  on  the  least  sug¬ 
gestion  of  its  crying,  by  thrusting  the  teat  of  the 
feeding-bottle  into  its  mouth.  They  allow  the 
bottle  to  lie  by  the  child’s  side  in  the  crib,  and 
permit  it  to  suck,  at  odd  moments,  all  day  long, 
letting  it  even  drop  off  to  sleep  with  the  teat  in 
its  mouth.  This  is  purchasing  domestic  peace 
at  the  price  of  the  child’s  health.  For  there  is 
no  surer  way,  in  the  long  run,  of  completely 
disturbing  the  child’s  digestion,  and  of  setting 
up  indigestion,  colic,  looseness  of  bowels,  sick¬ 
ness  and  vomiting,  than  this.  Therefore,  before 
mother  or  nurse  concludes  that  the  milk  is  not 
agreeing  with  the  child,  let  her  see  that  no  such 
bad  practices  as  these  enter  into  the  question. 
If  the  milk  is  still  vomited,  let  the  child  be  fed 
with  small  quantities  frequently  repeated.  For 
a  day  or  two  let  it  have  two  tesrspoonfuls  of  the 
milk  every  20  minutes  or  so,  and  nothing  else. 
Find,  in  short,  the  smallest  quantity  that  the 
child’s  stomach  can  tolerate  at  one  time.  The 
smaller  the  quantity,  the  more  often  must  it  be 
given.  The  chances  are  that  speedily  all  vomit¬ 
ing  will  cease.  After  it  has  stopped  for  a  day 
or  so,  gradually  increase  the  quantity  given  and 
lengthen  the  intervals  in  proportion.  The  pro¬ 
babilities  are  that,  if  this  method  is  carefully 
pursued,  in  a  few  days  the  child  will  be  taking 
the  ordinary  quantities  of  milk  at  the  proper 
intervals  without  any  bad  symptom.  If,  how¬ 
ever,  it  is  impossible  by  such  means  to  get  the 
cow’s  milk  to  agree  with  the  child,  a  change 
must  be  made.  If  goat’s  or  ass’s  milk  can  be 
obtained,  let  it  be  used,  diluted,  but  not  sweet¬ 
ened.  Failing  this,  let  condensed  milk  be  em¬ 


ployed.  Most  of  the  condensed  milks  contain 
a  large  quantity  of  sugar  to  aid  in  their  preser¬ 
vation.  It  is  best  to  get  unsweetened  condensed 
milk.  It  does  not,  however,  keep  long,  and 
must  be  rapidly  used.  It  must  not  be  given 
too  strong.  For  an  infant  at  birth  one  tea- 
spoonful  to  one  tea^poonful  and  a  half  to  the 
ordinary  teacupful  of  warm  water  ought  to  be 
sufficient;  and  the  strength  should  be  gradually 
increased,  as  is  done  with  ordinary  cow’s  milk, 
till  at  six  months  of  age  the  child  gets  a  mixture 
made  of  1  part  of  the  condensed  milk  to  every  8 
or  10  of  water.  The  unsweetened  kind  requirea, 
of  course,  slight  sweetening  with  fine  loaf-sugar. 

A  great  many  attempts  have  been  made  to 
produce  a  food  for  infants  resembling  human 
milk,  Liebig's  food  for  infants,  Nestle’s  food,  &C. 
&c.  As  a  rule,  however,  they  axe  all  deficient 
in  nitrogenous  elements ;  as  a  result,  although 
they  agree  with  children,  the  children  are  soft, 
flabby,  pale,  and  deficient  in  vigour.  They  have 
soft  yielding  bones,  are  very  open  to  disease,  and 
have  no  great  power  of  recovery. 

In  DO  sort  of  food  is  this  defect  more  marked 
than  in  such  as  arrowroot  and  corn-flour,  and  to 
a  less  but  still  a  marked  extent,  in  sago,  tapioca, 
rice,  barley.  Yet  it  is  a  popular  delusion  that 
arrowroot  and  corn-flour  are  good  for  children, 
and  very  nourishiug.  Tkvy  are  not  to.  Tliey 
consist  almost  entirely  of  starch,  which  the  di¬ 
gestive  apparatus  of  an  infant  is  not  yet  pre¬ 
pared  to  digest  They  are  bland  in  character, 
however,  and  are  not  irritating,  but  are  only 
nourishing  in  proportion  to  the  quantity  of  milk 
with  which  they  are  prepared.  So  far  as  the 
arrowroot  or  corn-flour  themselves  are  con¬ 
cerned,  a  child  fed  mainly  on  them  would  waste, 
would  be  literally  starved. 

Oatmeal  is  nourishing,  and  in  the  form  of 
oat-flour,  of  which  good  kinds  are  now  to  be 
had,  is  very  suitable  even  for  infants.  It  should 
be  made  as  nearly  entirely  with  milk  as  suits 
the  child’s  stomach.  Entire  wheat-flour  is  now 
made  of  a  veiy  fine  kind  for  infants  and  in¬ 
valids,  and  is  one  of  the  best  kinds  of  such 
food-stuffia.  Biscuit-powder  is  also  manufactured 
for  infants’  use  by  well-known  and  reliable  firms. 
A  useful  biscuit -powder  is  easily  obtained  by 
rolling  a  tea-biscuit  of  good  quality  into  powder 
by  means  of  a  rolling  pin.  One  or  two  tea- 
spoonfuls  mixed  with  equal  parts  of  milk  and 
water  and  a  little  sugar  and  brought  to  the 
boiling  point  offers  a  very  good  food  for  infants. 
It  may  be  thinned  with  milk  and  given  from  a 
feeding-bottle. 

For  purposes  of  night  feeding  food  warmers 
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are  employed.  A  uaefal  kind  ia  figured  in  the 
Plate  of  Nnraeiy  Appliancea.  It  ia  canal  to 
keep  the  food  in  the  dish  and  the  light  homing 
beneath  it,  ao  that  the  food  ia  kept  warm  all 
throuj^  the  night.  Kept  warm  for  houra  at  a 
time  the  milk  ta  apt  to  aoor.  It  ia  better,  there¬ 
fore,  to  lij^t  the  wick  and  allow  the  food  to 
warm  joat  before  it  ia  about  to  be  uaed,  the 
food  being  kept  cold  till  then.  For  a  aimilar 
reason  it  ia  a  mistake  to  fill  a  feeding-bottle 
with  milk  and  keep  it  warm  in  bed  till  required. 
Changes  are  thus  apt  to  be  produced  in  it  in¬ 
jurious  to  health. 

It  is  neouiory  again  to  ropoat  that  milk  is 
the  prcper  diet,  and  milk  only,  for  a  child  up 
to  four  and  even  six  months  of  age,  and  that, 
as  a  rule,  if  ths  mother  or  nurse  takes  sujieient 
ears  in  regulating  the  times  of  feeding  and  the 
quantitiee,  diffioulties  in  the  may  of  digestion 
vnll  be  overcome.  It  is  also  necessary  to  say 
again  that  the  utmost  care  must  be  exercised  in 
keeping  the  feeding-bottle,  tubu,  and  teat  eerupu- 
lowiy  clean.  A  speck  of  old  milk,  left  in  either, 
will  speedily  set  up  fermentation  ia  the  new  sup¬ 
ply,  and  derangement  of  the  child’e  stomach, 
looseness  of  bowels,  de.,  are  too  likely  speedily  to 
arise. 

Bathing  and  Clothing. — Nothing  oonduoea 
so  much  to  the  comfort  and  health  of  a  child 
as  regular  bathing  from  the  first  day  of  its 
life.  The  infant  should  have  its  first  bath  im¬ 
mediately  after  its  birth.  The  bath  should  be 
large  enough  to  permit  the  child  to  be  covered 
with  water  up  to  the  neck.  The  water  should 
be  at  the  same  degree  of  warmth  as  the  child's 
body;  lukewarm  u  the  beet  description  of  it. 
If  regulated  by  a  thermometer,  it  should  be 
about  98°  Fahr.  The  child’s  head  and  face 
should  be  first  washed  with  the  clean  bath 
water,  and  then  thoroughly  dried  with  a  soft 
towel,  the  child  meantime  lying  on  the  nurse's 
lap  on  a  warmed  flannel  cloth.  The  child  should 
then  be  placed  bodily  in  the  bath,  supported  by 
the  nurse’s  hand  and  arm,  and  gendy  sponged 
all  over.  A  small  quantity  of  fine  toilet  soap 
should  be  uaed.  Special  care  should  be  taken 
to  cleanse  thoroughly  the  fold  of  skin  at  the 
neck,  armpits,  and  groins.  After  the  washing 
the  child  should  be  quickly  but  carefully  dried, 
and  then  those  parts  of  the  skin  which  mb 
against  one  another,  the  folds  of  the  groin,  arm- 
pit,  neck,  &C.  should  be  lightly  dusted  with  fine 
violet  powder.  A  great  many  nurses  are  care¬ 
less  in  the  drying,  thinking  the  dusting  powder 
ia  put  on  for  this  purpose.  This  is  a  great  mis¬ 


take.  If  the  powder  ia  put  on  the  skin  still 
damp  it  forms  a  cake;  and  nothing  ia  more 
likely  to  irritate  and  inflame  the  child’s  tender 
skin  and  lead  to  the  formation  of  sores.  'The 
skin  must  first  be  quite  dry,  and  then  the 
powder  a{^ed  helps  to  diminish  the  friction 
between  ^e  opposing  surfaces  of  the  skin.  For 
a  similar  reason  the  powder  must  not  be  too 
freely  applied,  a  very  fine  film  of  it  being  all 
that  is  necessary. 

'The  bathing  process  should  be  performed  be¬ 
fore  a  fire,  draughts  being  kept  off  by  a  screen. 

The  newly -bom  infant  often  has  its  akin 
coated  in  various  places,  and  specially  the  head 
and  folds  near  the  joints,  with  a  thick  whitish 
scum  difficult  to  wash  off.  This  ia  most  easily 
removed  with  oil,  olive-oil,  sweet-oil,  or  butter, 
if  no  oil  is  at  hand.  The  nurse  takes  a  little 
oil  in  the  palm  of  her  hand,  and  rubs  it  over 
ths  part  gently  but  firmly  till  a  sort  of  lather 
has  been  produced.  A  sponge  with  clean  water 
and  a  little  soap  will  then  readily  cleanse  the 
skin.  The  eyes  of  a  newly-bora  infant  should 
be  specially  looked  at,  eveiy  particle  of  matter 
being  removed  writh  a  clean  sponge  and  pure 
warm  water.  Any  appearance  of  matter  com¬ 
ing  from  them  within  the  first  few  days  after 
birth  should  cause  special  attention  to  be  di¬ 
rected  to  them.  (See  lHri.AJUcaTioN  or  tbs 
Etbb  or  Nbwlt-borii  Childrbb,  p.  458.) 

Children  should  be  bathed  twice  daily,  in  the 
morning  immediately  after  rising  and  in  the 
evening  before  going  to  bed,  and  always  at  the 
same  hour.  In  fact  if  the  same  regularity  ad¬ 
vised  in  regard  to  the  giving  of  food  be  practised 
in  regard  to  the  bathing,  it  will  add  much  to 
the  comfort  and  general  health  of  the  diild,  and 
will  do  a  great  deal  towards  the  child 

bright  and  active  throughout  the  day,  and  to¬ 
wards  securing  for  it  sound  refreshing  aleep 
throughout  the  night 

The  evening  bath  should  be  the  principal  one 
of  the  day,  the  child’s  body  being  then  well 
washed  all  over,  soap  being  used ;  the  morning 
bath  need  not  be  much  more  than  a  dip  in  plain 
water,  and  aluicing  wiUi  the  sponge.  As  the 
child  grows,  the  warmth  of  the  morning  bath 
may  be  gradually  reduced  a  little,  and  at  six 
montiis  the  child,  if  it  ia  healthy  and  vigorous, 
may  be  freely  sponged  in  the  morning  with 
nearly  cold  water  if  the  weather  is  warm.  The 
cool  water  should  only  be  iq>plied  with  the 
sponge,  the  water  in  the  bath  in  which  the 
child  is  set  down  should  be  warmer.  After  the 
cold  sponging  the  child’s  body  should  be  well 
rubbed  with  a  fine  towel;  and  if  there  is  any 


444 


CLOTHING  or  INFANTa 


[SmIXY. 


gi^  of  cbillinew  or  blueneat  of  the  ekin,  the 
cold  sponging  should  be  stopped  and  not  need 
again  till  the  child  is  older.  No  mistaken 
notion  of  “  hardening  the  child  ”  should  lead  to 
persistence  in  the  use  of  water  manifestly  colder 
than  is  consistent  with  the  child’s  comfort 

Food  should  be  giyen  a/l«r  not  befor*  tJie 
bath. 

Many  mothers  and  nurses  abstain  from  giving 
the  usual  bath  for  very  trifling  reasons.  If  the 
bath  is  properly  giren,  and  if  proper  care  is 
taken  to  guard  against  chills,  which  ought 
always  to  be  done,  there  are  very  few  circum¬ 
stances,  indeed,  in  which  it  can  do  any  harm. 
On  the  other  hand,  at  the  outset  of  many 
childish  complaints,  the  vrarm  bath  is  of  the 
greatest  possible  benefit  It  not  only  cleanses 
the  skin,  and  stimulates  the  activity  of  the  sweat- 
glands  in  removing  waste  substances  from  the 
blood,  but  it  causes  relaxation  of  the  blood¬ 
vessels  of  the  whole  surface  of  the  body,  and 
consequently  brings  the  blood  to  the  skia  in 
greatly  increased  quantity  to  the  relief  of  deeper 
parts. 

Clothing  has  for  its  object  the  maintenance 
of  a  certain  regular  degree  of  warmth,  and  its 
nature  and  amount  ought,  therefore,  to  be  deter¬ 
mined  by  the  external  temperature.  It  should 
vary,  that  is  to  say,  with  the  climate  and  the 
season  of  the  year.  In  section  XI.  it  has  been 
explained  that  the  akin  plays  a  very  important 
part  in  maintaining  a  regular  bodily  tempera¬ 
ture.  When  the  heat  of  the  atmosphere  is  higher 
than  the  proper  bodily  heat,  it  has  been  ex¬ 
plained  that  the  body  heat  is  kept  at  its  due 
level  by  the  blood  flowing  in  larger  quantity  to 
the  skin,  and  by  heat  lost  in  evaporating  in¬ 
creased  perspiration ;  and  when  the  heat  of  the 
atmosphere  is  leas  than  that  of  the  body,  a 
lowering  of  the  bodily  temperature  is  to  some 
extent  prevented  by  the  contraction  of  the 
blood-vessels  of  the  skin,  diminished  sweat, 
and  consequently  a  diminution  in  the  loss  by 
evaporation.  In  climates  where  the  heat  of 
the  atmosphere  is  very  different  from  that  of 
the  human  body,  and  where  the  variations 
are  great,  men  must  come  to  the  aid  of  the 
ordinary  healthy  processes  of  the  body.  In 
warm  climates  clothing  is  used  which  reflects, 
throws  off,  as  much  as  poesible,  the  heat  of  the 
sun,  and  is,  at  the  same  time,  fitted  to  permit 
of  free  perspiration,  while  in  cold  climates 
clothing  is  used  to  retain  the  heat  of  the  body 
and  prevent  it  passing  off.  While  infants’ 
dress  ought  to  fulfil  the  same  purposes,  it  must 
be  remembered  that  the  heat-regulating  appa¬ 


ratus,  so  to  speak,  of  the  cluld’s  body  is  not  yet 
in  full  working  mrder,  and  the  child  is  conse¬ 
quently  much  more  sensitive  to  changes  in 
the  surrounding  atmosphere,  and  much  more 
strongly  affected  by  them.  A  slight  change 
in  the  heat  of  the  atmosphere,  to  which  a  man’s 
body  BO  readily  adapts  itself  that  he  is  barely 
conscious  cl  it,  may  strongly  affect  a  child ;  and 
this  should  always  be  remembered  by  mothers 
and  nurses. 

The  second  special  point  to  notice  r^^arding 
infants’  dress  is  that  it  should  be  so  put  on  as 
to  interfere  as  little  as  possible  with  all  natural 
movements.  This  requirement  is  not  satisfied 
when  free  movement  is  permitted  to  arms  and 
1^;  care  most  be  taken  that  the  movements 
of  breathing  are  not  hindered.  Most  of  mothers 
and  nurses  make  this  mistake  at  the  very  out¬ 
set.  They  apply  the  binder  so  tightly  round 
the  child’s  belly  and  chest,  in  the  delusion  that 
its  back  is  thus  supported,  that  its  breathing  is 
greatly  impeded;  and  often  permanent  injury 
is  inflicted  on  the  lungs.  Acting  under  the 
same  mistaken  idea  they  encase  the  child’s 
body  in  stays  (so-calledX  and  with  a  multiplicity 
of  other  wrappings  reduce  the  infant  to  a  con¬ 
dition  of  miserable  bondage.  A  third  point 
worth  remarking  upon  is  that  an  infant’s  akin 
is  not  only  very  sensitive  to  changes  of  temper¬ 
ature,  but  is  also  very  readily  irritated  in 
various  waya  The  mere  mechanical  irritation 
produced  by  the  rubbing  of  rough  cloth,  will 
often  cause  the  appearance  of  a  rash  on  the 
skin,  and  will  at  least  be  a  source  of  great  dis¬ 
comfort  to  the  chUd.  This  is  a  cause  of  annoy¬ 
ance  not  to  be  overlooked  in  dealing  with  a 
fretful  child.  For  this  reason  the  child  should 
have  next  its  skin  some  very  fine  soft  material 
For  the  same  reason  wet  napkins  should  be 
quickly  removed,  as  well  as  any  other  article  of 
dress  that  has  become  damp.  The  skin  is  very 
speedily  inflamed,  and  cracks  and  fissures  are 
very  readily  caused,  by  contact  with  wet  cloth¬ 
ing,  especially  when  wet  with  irritating  mate¬ 
rial  such  as  that  of  the  discharges.  Before 
replacing  dry  itapkins  the  skin  should  be  care¬ 
fully  dried  and  dusted,  if  previously  sponged  so 
much  the  better.  It  may  be  added  that  the 
napkins  or  diapers  should  not  be  washed  in 
water  containing  soda.  Pins,  even  safety-pins, 
should,  as  far  as  possible,  be  avoided  in  an 
infant’s  dresa  Extreme  restlessness,  crying, 
and  sometimes  even  convulsions  have  been 
caused  by  carelessly  applied  pins,  whose  points 
had  worked  themselves  into  the  child’s  skin. 

What  manner  of  child’s  clothing,  then,  best 


ChUdKBiii  Health.) 


EXEBCISB  AND  SLEEP  OF  INFANTS. 


445 


fulfils  the  oouditioos  that  have  heeb  set  forth? 
Flannel  ought,  undoubtedly,  to  form  the  chief 
part  of  an  infant's  dress,  a  long-sleeved  flannel 
gown  from  the  neck  downwards  being  the  prin¬ 
cipal  garment.  As,  however,  tlie  duld's  skin  is 
apt  to  be  irritated  bj  rubbing  against  the  flan¬ 
nel,  a  shirt  of  fine  lawn  is  usually  put  on  next 
the  skin.  It  is  customary  also  for  a  roll  of  flan¬ 
nel— a  binder — to  be  wound  round  the  belly. 
Ihiring  the  early  weeks  of  the  child’s  life  this 
is  valuable,  by  giving  protection  and  suppmt 
to  the  naveL  £iU  it  i$  almott  eonsUkntfy  too 
tightly  drawn,  and  seriously  interferes  with  the 
action  of  the  diest  and  belly,  greatly  impeding 
breathing.  It  should  always  be  so  slack  that 
the  hand  can  be  readily  passed  between  it  and 
the  skin.  The  use  of  the  binder  should  not  be 
continued  longer  than  six  or  eight  weeks. 
After  that  time  it  should  be  daily  made  nar¬ 
rower  and  shorter  till  in  a  few  days  it  is  entirely 
given  up.  The  flannel  dress  should  be  fastened 
by  means  of  buttons  or  tapes,  even  safety-pins 
being  not  devoid  of  danger,  and  it  should  ex¬ 
tend  for  10  inches  or  so  beyond  the  feet  to  keep 
the  legs  warm.  It  should  never  be  so  tight- 
fitting  at  any  part  as  to  limit  freedom  of  move¬ 
ment.  A  light  woollen  shawl,  to  be  thrown 
over  the  child  when  it  is  being  carried  from  one 
part  of  the  house  to  the  other,  completes  all  its 
necessary  clothing.  The  head  needs  no  special 
covering  indoors^  either  by  day  or  by  night. 
When  the  child  is  taken  out,  it  requires  a 
covering  for  the  head,  a  soft,  light  woollen  hood 
being  preferred,  and  it  also  needs  an  extra  wrap, 
a  woollen  shawl  being  the  best.  If  a  cloak  is 
used,  the  mistake  should  not  be  made  of  fimten- 
ing  it  on  by  tying  round  the  neck  only,  half 
strangling  the  child,  as  it  too  often  does.  The 
thickness  and  closeness  of  the  material  forming 
the  added  garment  should  depend  upon  the 
weather  and  season  of  the  year.  About  the 
third  month  of  life,  when  the  child  begins  to 
exercise  its  limbs  more  freely,  its  clothes  are 
usually  shortened.  Stockings  and  soft  pliable 
shoes  become  necessary.  The  clothing  at  this 
period  commonly  consists  of  a  linen,  cotton, 
or  flannel  shirt  next  the  skin,  of  a  pair  of  stiff- 
starched  cotton  stays,  of  a  flannel  petticoat  made 
with  a  body,  an  outer  cotton  one,  and  of  a  dress 
with  short  sleeves.  There  are  some  objections 
to  be  taken  to  this  arrangement  The  shirt 
should  always  be  of  flannel,  unless  that  has 
already  proved  too  irritating.  The  stays  are 
worse  than  useless,  they  are  positively  injurious, 
a  hindrance  alike  to  free  movemoit  and  free 
growth.  There  is  no  justification  of  any  kind 


for  retaining  them.  Instead  of  each  petticoat 
having  a  body  of  its  own,  or  being  simply  but¬ 
toned  at  the  waist,  a  light  flannel  body  should 
be  made  separately.  Bound  the  waist  it  should 
be  provided  with  buttons  to  fit  oorreqwnding 
button-holes  in  the  petticoats.  With  this 
arrangement,  if  one  petticoat  be  wet  it  can  be 
removed  at  once  without  undressing  the  child. 
From  the  waist-band  of  this  body  suspenders 
for  stockings  can  be  attached.  The  dress  should 
always  have  long  sleeves,  and  should  not  be  low- 
necked. 

For  night  a  woollen  night-dress  should  be 
provided,  but  no  night-ciq>  or  other  covering  for 
the  head. 

Ezerelse,  Air,  and  Sleep.— Even  the  very 
young  infant  derives  great  benefit  from  sudt 
exercise  as  is  directly  possible  to  it,  as  it  lies 
free  and  unrestrained  on  its  mother’s  or  nurse’s 
lap.  For  this  reason  the  washing  and  dressing 
of  a  child  should  be  leisurely  rather  than  hur¬ 
riedly  performed,  provided  care  be  taken  against 
the  risk  of  cold.  Even  the  youngest  infant 
should  be  accustomed  to  the  open  air,  carried 
in  its  nurse’s  arms.  The  daily  airing  should  be 
a  regular  ceremony,  on  dull  as  well  as  on  Inight 
daya  The  child  should  have  extra  clothing 
according  to  the  season  and  the  state  of  the 
atmosphere  on  the  particular  day;  and  the  face 
should  be  protected  by  a  light  veiL  With  such 
precautions  the  child  will  not  be  affected  by 
moderate  changes  of  weather;  and  it  will  seldom 
be  necessary  to  prohibit  its  going  out.  At  fint, 
of  course,  the  infant  is  to  be  taken  into  the  open 
air  for  only  a  few  minutes  at  a  time,  fifteen  to 
twenty,  and  the  time  is  to  be  gradually  extended 
as  seems  desirable,  and  according  to  the  state  of 
the  weather.  Carrying  in  the  nurse’s  arms  is 
better  than  wheeling  in  a  perambulator.  The 
motion  of  the  perambulator  u  not  so  agreeable, 
and  the  child  is  iq>t  to  bectnne  stiff  and  chilled 
in  a  constrained  position. 

As  regards  rest,  the  infant  pansee  most  of  its 
time  asleep,  and  it  is,  therefore,  important  to 
make  no  mistake  regarding  its  bed  and  bed 
coverings.  From  its  birth  the  child  should  sleep 
in  its  own  bed  and  not  with  iuparmu  or  nurte. 
A  wicker  basket,  lined  inside,  provided  with 
a  firm  mattress,  covered  by  a  small  blanket,  a 
small,  not  too  soft,  pillow,  and  a  miniatnre  pair 
of  blankets  and  down  quilt,  form  a  very  com¬ 
fortable  sleeping-{daoe.  The  bassinet  should  be 
raised  off  the  floor.  Children  are  commonly 
kept  too  warm  in  such  little  cots,  coverings  being 
heaped  upon  them,  onrtaiiu  being  drawn  round 
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their  heads,  so  that  they  are  often  completely 
covered  up,  no  regard  being  paid  to  the  means 
by  which  fresh  air  is  to  reach  the  child.  As  a 
result  when  the  child  is  lifted  out  of  the  bed, 
it  is  streaming  with  moisture,  its  head  being 
bathed  in  perspiration.  Care  is  certainly  to  be 
exercised  to  prevent  draughts  sweeping  below 
the  crib  or  round  its  head,  but  the  basket  should 
be  freely  open  in  front  towards  the  child’s  face, 
which  should  never  be  covered  up.  Perspira- 
tion  bursts  out  over  the  child’s  head  if  the  pil¬ 
low  is  BO  soft  that  the  bead  sinks  down  into  it. 
Down  pillows  and  mattresses  are,  therefore,  bad. 
The  pillows  and  mattresses  should,  on  the  other 
hand,  be  firm  enough  to  offer  sufficient  though 
gentle  support  to  the  child. 

The  excessive  warmth  to  which  the  child  is 
usually  subject  in  its  cot  is  not  so  injurious  even 
as  the  bad  air  which  it  is  so  frequently  caused 
to  breathe.  Not  only,  therefore,  must  curtains 
not  be  drawn  round  its  bead,  but  care  should 
be  taken  to  ensure  that  the  room  in  which  it 
sleeps  is  duly  and  properly  ventilated,  but  so 
as  to  avoid  draughts.  The  opportunity  should 
also  be  taken  whenever  the  child  is  out  of  the 
apartment  to  air  it  properly.  The  room  should 
be  directed  to  the  south,  if  possible,  and  air  and 
sunlight  should  have  free  access  to  it,  for  air 
and  light  are  as  necessary  for  healthy  growth 
as  food.  It  is  always  advisable  to  regulate  the 
warmth  of  the  room  by  means  of  a  thermometer, 
instead  of  leaving  it  to  the  feeling  of  parent  or 
nurse,  and  the  heat  should  be  kept  as  regular  as 
possible,  the  mercury  standing  at  65°  F^. 

Use  of  Hedleines. — As  a  general  rule  if  in¬ 
fanta  are  properly  managed  they  require  very 
little  medicine  of  any  kind.  But  with  many 
people  it  is  a  matter  of  custom  to  give  a  doee 
of  castor-oil,  or  magnesia,  at  regular  intervals, 
eveiy  two  or  three  days,  or  once  or  twice  a 
week.  According  to  their  view,  the  child  could 
not  possibly  continue  well  without  such  meddle¬ 
some  interference.  From  the  day  of  its  birth 
onwards  for  the  slightest  reason,  and  frequently 
without  reason,  the  child  is  dosed  with  opening 
medicine.  The  result  is  that  irregularity  of  the 
bowels  is  set  up,  and  a  great  amount  of  harm 
done  which  it  is  very  difficult  to  rectify.  Now 
a  healthy  infant  needs  no  medicine  whatever 
as  a  matter  of  course,  and  the  giving  to  it  of 
medicine  of  any  kind  ought  to  be  an  unusual 
rather  than  a  customary  practice. 

The  first  milk  drawn  from  the  breast  of  a 
nursing  mother  is  of  a  peculiar  character  and  is 
called  colostrum.  It  has  an  opening  effect  on 


the  child’s  bowels,  and  the  first  material  passed 
from  the  child  is  usually  of  a  dark  brownish 
colour.  There  is,  therefore,  no  necessity  for  the 
newly-bom  child,  that  is  being  nursed  by  its 
mother,  getting  opening  medicine,  for  that  has 
already  been  provided  for  by  nature.  This  is 
one  of  the  reasons  why  the  child  should  be  put 
to  its  mother's  breast  shortly  after  birth.  After 
this  the  child’s  bowels  ought  to  move  naturally 
twice  or  three  times  in  twenty-four  hours,  and 
the  stools  should  be  of  the  thickness  of  thin 
mustard,  of  a  light  yellow  colour,  free  from 
lumps  or  curdy- looking  masses,  and  passed 
without  pain  or  disturbance  of  any  kind.  Fre¬ 
quently  the  motions  are  greenish,  very  offensive 
to  the  smell,  and  lumpy  with  white  portions  of 
curd,  and  to  remedy  this  it  is  usual  for  the 
nurse  at  once  to  resort  to  the  use  of  castor-oil, 
magnesia,  or  other  medicine  of  a  like  effect. 
Now  the  cause  of  this  condition  is  commonly 
bad  methods  of  management  The  child  is  gat¬ 
ing  too  many  drinks,  or  too  much  at  a  time. 
The  curd  is  simply  portions  of  undigested  milk 
passing  unchanged  through  the  bowels,  because 
the  bowels  are  unable  to  digest  the  large  quan¬ 
tity  pasMd  into  them  at  one  time.  The  remedy, 
at  least  in  the  first  instance,  is  to  correct  the 
bad  nursing,  to  give  the  child  the  breast  leas 
frequently,  or  to  give  it  leas  at  a  time,  or  to  do 
both  these  things.  If  the  mother  or  nurse  will 
really  put  it  to  herself  that  she  is  to  blame  for 
the  state  of  the  child’s  digestion,  and  will  cw- 
rect  the  mistakes  she  is  making  in  suckling, 
the  natural  condition  may  be  restored  without 
the  use  of  medicine.  One  of  the  results  of  this 
improper  feeding  is  that  the  infant  is  troubled 
with  wind  and  is  much  pained.  For  that  reason, 
also,  the  mother  hastes  to  give  medicine  instead 
of  setting  right  her  improper  ways  of  nursing. 
If,  however,  the  bowels  continue  for  two  or 
three  days  in  this  state,  and  the  child  is  very 
fretful  and  uneasy,  it  may  be  desirable  to  give 
one  dose  of  medicine,  effectually  to  dear  out 
the  bowels,  and  permit  a  fresh  start.  For  this 
purpose  one  or  two  tea-spoonfuls  of  castor-oil 
are  the  best  means.  But  the  mother  must  not 
forget  that  the  relief  will  only  be  temporary, 
unless  she  takes  care  to  manage  the  child  better 
for  the  future.  The  same  general  principles 
should  be  the  guide  in  rearing  a  child  that  is 
being  brought  up  on  artificial  food.  Here,  it 
may  be  necessary  to  give  medicine  to  secure  a 
motion  within  the  first  two  days  after  the  child’s 
birth,  because  it  is  not  getting  the  benefit  of  the 
first  milk  of  its  mother.  Castor-oil  is  here  again 
to  be  given,  and  thereafter  regularity  of  the 
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bowek  U  to  be  Mcnred  by  attention  to  the  feed¬ 
ing  rather  than  by  any  giving  of  druga  There 
are  numeroua  eases  where  from  its  birth  the 
diild  exhibits  a  tendency  to  costiveness,  the 
proper  methods  of  treating  these  cases  are  men¬ 
tioned  further  on  (p,  462).  Th»  rvle  to  be  re¬ 
numbered,  however,  ie  that  regrdarittf  of  move¬ 
ment  of  the  ohUtPe  boweU  i*  to  be  eeeured  by 
proper  feeding  and  not  by  mecUeinee. 

Opening  medicines  are  also  the  common  re- 
soli  when  a  child  seems  tronbled  with  any 
irritability  of  the  stomach.  If  it  vomits  its 
milk,  and  specially,  of  course,  if  this  happens 
frequently,  it  must  be  dosed  with  some  drug  or 
another.  Here,  again,  in  all  probability  the 
fault  is  the  motber’a  It  is  commonly  an  over¬ 
loaded  stomach  that  is  indicated ;  the  child  is 
allowed  to  take,  or  is  forced  to  take,  too  much 
milk.  Perhaps  the  mother's  breasts  are  very 
full,  and  the  milk  flows  so  freely  that  the  child 
can  scarcely  drink  fast  enough,  and  gulps  it 
down,  or  periiaps  the  mother  puts  the  nipple 
again  and  again  into  the  infant’s  mouth,  and 
encourages  it  to  take  more,  when  by  withdraw¬ 
ing  its  head,  it  has  already  indicated  its  satis¬ 
faction.  In  such  cases  the  vomiting  is  simply 
nature’s  method  of  disposing  of  the  excess. 
When  mothers  see  this,  their  biuiness  is  to  try 
to  make  the  child  drink  more  slowly,  to  take 
away  the  breast  when  they  think  the  child  has 
had  enough,  and  never  to  urge  it  to  take  an 
extra  supply.  As  soon  as  this  has  been  done, 
probably  the  vomiting  will  cease.  If,  however, 
medicine  does  seem  needful,  then  it  ought  to 
be  a  simple  dose  of  one  or  two  tea-spoonfuls  of 
castor-oil,  or  two  or  three  tea-spoonfuls  of  fluid 
magnesia  repeated  occasionally  for  a  day  or 
two. 

Many  people  find  it  very  difficult  to  give 
medicine  to  infamts.  The  child  can  easily  be 
held  on  the  left  arm,  propped  up  with  its  head 
resting  on  the  shoulder  and  held  so  by  the  arm 
gently  pressing  the  head  against  the  person’s 
chest,  the  hand  of  the  same  arm  being  brought 
round  in  front  to  hold  down  the  infant’s  handa 
The  medicine  is  taken  in  a  small  spoon  in  the 
right  hand,  and  gently,  but  firmly,  introduced 
into  the  mouth  far  enough  to  place  the  medi¬ 
cine  well  back  on  the  tongue.  If  this  is  pro¬ 
perly  done  the  child  cannot  help  swallowing  it. 
Only  a  email  guantity  ehottld  be  taken  on  the 
spoon  at  a  time,  about  a  quarter  of  the  spoon¬ 
ful,  and  when  that  has  been  disposed  of  a  little 
more  U  given,  till  the  necessary  quantity  has 
been  swallowed. 

A  second  thing  which  some  nurses  are  too 


ready  to  do  is  giving  the  lately-bom  infant  a 
little  gin  and  water  or  a  little  spirits  of  nitre 
and  water,  because  the  child  has  not  made 
water,  or  what  they  think  not  enough.  This 
must  never  be  allowed.  A  small  quantity  of 
water  may  be  made  but  be  unnotic^,  because 
of  being  soaked  up  by  the  cloths.  Even  though 
it  is  quite  certain  that  no  water  has  been  made, 
drugs  must  not  be  given.  A  pad  of  flannel 
wrung  out  of  moderately  warm  water  and  placed 
over  the  lower  part  of  the  belly  and  between 
the  legs  will  usually  be  sufficient  to  encourage 
the  flow.  This  iq>plication  may  be  repeated  for 
several  times.  Nothing  else  should  be  done 
without  medical  advice. 

Stimulants  of  any  kind  should  never  be  given 
to  children  by  parents  or  nurses.  A  doctor 
may  find  it  advisable  to  administer  them  in 
certain  cases,  but  on  no  account  should  others 
employ  them  without  medical  orders. 

^me  form  of  stimulant  is  often  given  to  dis¬ 
pel  wind,  but  there  are  some  harmless  drugs, 
such  as  dill  water  or  essence  of  anise,  which 
are  equally  satisfactory  in  their  action.  The 
method  of  giving  them  is  mentioned  on  p.  461. 
But  again  it  csmnot  be  too  strongly  insisted 
on  that  flatulence  and  similar  disturbance  of 
the  bowels  are  due  most  frequently  to  bad  man¬ 
agement  in  suckling  or  feeding,  and  that  that 
evil  should  be  rectified.  The  practice  of  giving 
to  children,  and  specially  to  infants,  what  are 
insinuatingly  called  eoothing  medicinet  cannot 
be  too  strongly  condemned.  ’The  eff'ective  in¬ 
gredient  in  the  most  of  these  compounds  is 
opium  in  some  one  of  its  forms.  Laudanum 
itself,  the  tincture  of  opium,  is  frequently  given 
on  sugar  by  unscrupulous  nurses  or  careless 
mothers,  to  quiet  a  fretful  child,  whose  pain, 
restlessness,  and  sleeplessness  are  doe  to  wretch¬ 
ed  mismanagement  or  gross  inattention.  Even 
mothers  who  would  not  dream  of  giving  laud¬ 
anum  or  opium  to  any  of  their  childbwn  are  glad 
to  make  use  of  preparations  in  which  the  opiate 
is  masked  by  some  special  name,  such  as  Mrs. 
Winslow’s  Soothing  Syrup,  Godfrey’s  Cordial, 
Dalby’s  Carminative,  syrup  of  poppies,  &c.  Ac. 
In  each  of  these  it  is  the  contained  opium  that 
produces  the  so-called  soothing  effect,  and  each 
is  capable,  if  used  in  sufficient  quantity,  of  in¬ 
ducing  a  “quietness”  that  will  not  again  be 
broken.  One  dropot  laudanum  has  killed  a  child, 
and  numerous  cases  of  infants’  deaths  have  been 
reported  in  medical  journals  from  the  use  of 
Mrs.  Winslow’s  remedy,  and  from  such  pre¬ 
parations.  Medical  men  themselves  are  ex¬ 
tremely  chary  of  administering  opiates  in  any 
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form  to  young  children,  even  in  cases  of  serious 
disease  where  their  use  seems  demanded,  and 
when  they  do  feel  compelled  to  use  them  they 
are  extremely  careful  in  prescribing  the  dose 
and  in  watching  its  effects.  Children  are  ex¬ 
tremely  etuceptibU  to  the  action  of  opium.  This 
must  never  be  forgotten,  for  of  some  other 
drugs,  of  which  htHadonna  is  a  good  example, 
they  can  “stand”  a  larger  quantity  than  most 
grown-up  persons.  It  ought  then  to  be  a  rule, 
never  departed  from,  that  neither  opium  nor 
any  of  its  preparations,  nor  any  compound  in 
which  it  exists,  is  ever  to  be  administered  by 
mother  or  nurse  to  a  child.  Mothers  who  in¬ 
trust  their  children  largely  to  the  care  of  nurses, 
cannot  be  too  careful  in  seeing  that  the  nurse 
does  not  eeeretly  employ  such  remedies  to  give 
herself  greater  ease  and  convenience  by  drug¬ 
ging  her  charge  to  sleep. 

To  sum  up,  the  only  medicines  parents  or 
nurses  need  have  at  hand  are  castor-oil,  mag¬ 
nesia,  and  dill  water.  If  they  are  kept  at  hand 
in  case  of  being  required,  they  should,  never¬ 
theless,  be  sparingly  used.  The  child,  it  may 
again  be  repeated,  ought  not,  in  ordinary  cases, 
to  be  reetored  to  a  proper  condition  by  the  use 
of  medicines,  but  ought  to  be  kept  in  a  healthy 
state  by  proper  feeding  and  general  careful  and 
watchful  management. 

Prematore  ehildren.— It  is  only  necessary 
to  say  a  word  or  two  about  the  extra  care  re¬ 
quired  for  children  bom  before  full  time.  The 
more  near  the  infanta  are  to  the  full  period  of 
nine  months,  the  greater  is  the  likelihood  of 
careful  nursing  enabling  them  to  survive.  It  is 
a  vulgar  notion  that  a  seven  months’  child  has 
a  better  chance  of  continued  existence  than  an 
eight  months’  child.  This  is  not  so.  A  child 
that  has  passed  eight  months  within  the  womb 
is  in  every  way  more  developed  than  one  that 
has  passed  only  seven  months,  and  its  chance 
of  survival  is  consequently  proportionately  in¬ 
creased.  The  chance  of  a  child  bom  before  the 
seventh  month  is  comparatively  small.  Never¬ 
theless  there  are  numerous  cases  on  record  of 
infants,  bom  between  the  sixth  and  seventh 
month  of  intra-uterine  life,  surviving  and  thriv¬ 
ing  satisfactorily.  The  two  difficulties  are  those 
of  feeding  and  keeping  warm.  The  child  is 
often  too  feeble  to  suck,  and  artificial  feeding 
is  necessary,  because  the  mother  has  no  milk. 
If  the  child  can  be  made  to  sock,  milk  prepared 
as  directed  on  p.  438  should  be  given  from  a 
feeding-bottle.  To  aid  the  child  a  small  teat 
should  be  used,  and  the  nurse  should  see  that 


the  milk  can  be  drawn  easily.  The  child  should 
take  from  four  to  six  table-spoonfuls  at  one 
time,  and  should  get  a  drink  at  intervals  of  an 
hour  and  a  h>lf  to  two  hours,  aud  more  fre¬ 
quently  if  a  leas  quanti^  is  taken  at  each  time. 
If  the  child  cannot  suck,  the  milk  must  be 
given  with  the  spoon,  and  it  is  better  to  give 
■tnall  quantities  at  frequent  intervals,  two  to 
three  table-spoonfuls  every  hour,  than  to  at¬ 
tempt  to  give  larger  quantities  less  frequently. 
With  premature  children  the  difficulty  of  main¬ 
taining  the  bodily  heat  is  great  To  secure  this 
it  is  sometimes  necessary  to  surround  the  child, 
face  excepted,  with  cotton  wool.  Care  must 
also  be  taken  with  the  skin,  which  is  very  ten¬ 
der,  easily  ruffled  and  inflamed. 

Vaodnation.— This  is  compulsory  by  law  in 
Great  Britain  within  the  first  six  months  of  in¬ 
fant  life.  The  purpose  and  value  of  vaccination 
have  been  fully  discussed  on  pp.  406-409.  It  may 
be  advisable  to  re-state  here  that  a  child  should 
be  vaccinated  between  the  second  and  fourth 
month  after  birth,  before  teething  begins,  but 
that  if  small-pox  be  prevalent  at  the  time,  and 
if  there  be  any  danger  of  infection,  it  cannot  be 
vaccinated  too  soon.  There  is  no  risk  at  all  to 
be  compared  to  that  of  catching  tmaU-pox  in  vae- 
cinating  even  the  day  after  birth.  It  may  also 
be  again  stated  that  if  the  vaccine  matter  is 
taken  from  a  healthy  child  on  the  eighth  day 
after  its  inoculation,  and  if  proper  precautions 
be  observed  in  taking  the  lymph  to  ensure  that 
only  lymph  and  no  blood  be  taken,  there  can  be 
no  risks  whatever  of  transferring  any  diseaae. 
Further,  the  extremely  painful,  red,  and  swollen 
arms  that  one  occasionally  sees  are  in  most  cases 
due  to  the  carelessness  of  the  mother  or  nurse 
in  not  properly  guarding  the  arms  from  injury 
by  rubbing  or  in  other  ways,  and  specially  to 
badly-adapted  clothes  which  compress  the  parts 
at  the  armpit  and  lead  to  inflammatory  swell¬ 
ing  of  the  whole  arm.  The  full  measure  of  safety 
is  secured  when  four  good  vaccination  marks 
are  produced.  The  mother,  therefore,  should 
allow  the  child  to  be  vaccinated  on  four  “  places” 
if  she  wishes  the  utmost  benefit  of  the  operation. 
Many  doctors  vaccinate  only  on  two  “places,” 
and  if  the  district  where  the  children  live  and 
are  likely  to  remain  is  commonly  free  from  the 
disease,  so  that  the  risk  of  infection  is  slight, 
two  marks  may  be  satisfactory  enough.  Vac¬ 
cination  on  only  one  place,  however,  is  too  little 
to  be  satisfied  with.  If,  however,  there  is  any 
risk  of  infection  in  the  neighbourhood  where 
the  child  lives,  or  if  there  is  any  likelihood  of 
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the  peraons  removing  to  any  district  wliere 
there  is  risk,  vaccination  should  be  performed 
on  four  “places”  to  secure  the  greatest  amount 
ot  protection.  If  children  are  well  managed 
they  should  give  comparatively  little  trouble 
daring  the  period  when  the  vaccine  is  operating 
on  the  body.  Careful  dieting,  the  usual  atten¬ 
tion  to  bathing  and  cleanliness,  attention  to 
the  bowels,  and  care  to  prevmit  injury  and 
irritation  to  the  arm.  ought  to  ensure  little 
disturbance.  If  the  child  suffers  at  all  it  will 
be  between  the  seventh  and  tenth  days,  when 
it  may  be  hot  and  restless,  and  the  bowels 
slightly  disordered.  A  tea-spoonful  of  castor-oil, 
or  three  or  four  tea-spoonfuls  of  fluid  magnesia 
is  all  the  necessary  treatment  The  heat  of  the 
vaccinated  part  may  be  soothed  by  {dadng 
lightly  over  it  if  it  seems  needed,  a  piece  of  lint 
soaked  in  cold  water,  and  keeping  it  soaked.  If 
the  lint  is  allowed  to  dry,  it  will  adhere  to  the 
part  and  attempts  to  detach  it  will  cause  still 
more  pain  than  before. 

Some  children,  comparatively  few,  however, 
fail  to  take  the  vaccination.  By  the  Vaoeina- 
tion  Acts  the  operation  must  ^ve  been  per¬ 
formed  three  times  and  holed  each  time,  before 
the  child  is  declared  insusoeptible.  If  this  has 
been  done  the  doctor  will  give  a  certificate  to 
that  effect  But  it  would  be  well  if  tiie  opera¬ 
tion  had  failed  twice  with  lymph  obtained  in 
the  ordinary  way,  that  it  should  be  tried  the 
third  time  with  calf  lymph.* 

Should  a  child  not  be  in  good  health,  a  medi¬ 
cal  man  may,  if  he  deems  it  advisable,  postpone 
the  operation  to  a  period  beyond  the  legal  six 
months  by  signing  a  certificate  to  that  effect 

Revaceination  is  considered  <m  p.  410. 

THE  MANAGEMENT  OF  CHILDREN  BE¬ 
TWEEN  THE  SIXTH  MONTH  AND 
SECOND  YEAR  OF  AGE 

Food. — Up  to  the  sixth  month  the  child  baa 
either  been  nourished  entirely  by  the  breast 
milk,  or  by  milk  food  given  through  a  bottle, 
or  by  the  breast  milk  supplemented  by  the 
botUe  food.  By  this  time  it  becomes  necessary 
to  make  considerable  additions  to  the  diet  If 
the  child  is  being  suckled,  and  the  mother  has 


I  There  ere  eeveral  aaeocUtloni  now  in  London  tor  the 
•npplr  of  pure  Tnoolne  lymph,  calf  lymph  ai  well  m  hnman 
lymph.  The  writer  hs>  had  every  reaeon  to  be  latliflad 
with  eaU  lymp  obtained  from  the  AuociaUoa  for  the  Supply 
of  Pore  Tacolne  Lymph,  12  Pall  Mall  Seat,  London,  of  which 
Mr.  Sd.  Duke  fa  •ecretaiy.  Half-tubee,  ralBclent  for  one 
ehUd,  are  obtained  throng  the  poet  for  It.  Id. 


still  a  good  supply  of  milk,  the  addition  should 
consist  of  one  meal  per  day,  given  about  mid¬ 
day.  It  should  be  made  of  milk  thickened  with 
some  well-boiled  fine  entire  wheat-flour,  or  oat- 
flour,  or  ordinaty  wheaten  bread  boiled  with 
milk  and  sweetened.  Biscuit  powder  may  also 
be  used,  or  a  scalded  rusk.  This  should  be  made 
of  a  thickness  that  will  peimit  of  it  being  drawn 
through  the  bottle.  A  good  food  is  made  of  the 


followiag; — 

Mslt . ^  ounce. 

Second  Floor . 4  •• 

Skimmed  Milk . 6  ounces. 

Water . 1  ounce. 

Bicarbonate  of  Potash . 7^  grains. 


Grind  the  malt  in  a  mortar  or  coffee-mill;  mix 
all  the  ingredients  together;  put  in  a  pea 
thoroughly  dean,  and  place  by  the  side  of  the 
fire  so  that  it  becomes  just  lukewarm  for  15 
minutes;  thereafter  boil  for  6  or  8  minutea; 
strain  throogh  a  sieve  or  muslin,  sad  give 
through  a  feeding-bottle.  Some  mothers,  how¬ 
ever,  who  r^^lariy  suckle  their  children,  and 
have  a  strong  objection  to  feeding-bottles,  prefer 
to  give  such  an  addition  to  the  diet  in  the  form 
of  spoon  food,  snd  there  is  no  objection  to  this: 
the  food  only  requires  to  be  made  thidcer.  Be¬ 
ginning  with  one  meal  a  day  of  this  kind,  the 
child  may  soon  get  a  second  meal  of  a  similar 
kind,  the  frequency  of  giving  the  breast  being 
oorrespODdini^y  diminished.  If  the  mother’s 
milk  is  raj^y  diminishing,  it  is  common  to 
feed  the  child  through  the  day,  and  give  the 
breast  only  at  night  It  u  better  to  give  the 
breast  once  through  the  day  and  once  through 
the  night,  and  to  give  the  other  food  at  regular 
intervals  between  these  times,  contriving  to  give 
the  Isst  spoon  or  bottle  food  just  before  it  is 
customary  for.  the  mother  to  retire  so  that  she 
may  not  be  disturbed  till  towards  morning.  It 
is  too  long  an  interval  for  the  milk  to  stay  un¬ 
drawn  in  the  breast  between  one  night  and  the 
next,  and  therefore  advisable  for  the  riiild  to  be 
put  to  the  breast  once  daring  the  day.  If  the 
child  is  being  brought  up  by  hand,  then  the 
addition  to  the  diet  can  be  made  at  one  of  the 
ordinary  times  of  feeding.  In  every  case,  how¬ 
ever,  the  same  r^ularity  in  respect  of  time  of 
feeding,  and  the  same  care  against  overfeeding, 
must  be  exercised  as  have  been  already  re¬ 
commended  in  the  management  of  the  newly- 
born  child.  If  one  fcurm  of  food  disagrees 
with  the  child  let  another  be  tried.  Derange¬ 
ment  of  the  stomach  and  bowels  is  to  be  met  by 
a  change  of  diet  rather  than  by  the  giving  of 
medicines. 
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By  the  time  the  child  ia  eight  months  old  a 
further  addition  to  the  diet  should  be  made  by 
giving  once  a  day  a  small  quantity — a  small  tea* 
cupful  at  moet — of  beef-tea  or  weak  chicken 
or  mutton  broth  or  soup  from  which  all  vege¬ 
tables  have  been  removed  by  straining  through 
muslin  and  from  which  fat  has  been  skimmed. 
The  beef-tea  ia  best  made  by  scraping  the  meat 
with  a  knife.  Place  the  scrapings  in  a  jelly-can 
with  two  breakfast-cupfuls  of  oofef  water  to  each 
quarter  of  a  pwund  of  beef ;  set  the  jelly-can  in 
a  pot  of  hot  water,  covered  with  a  lid,  and  allow 
the  water  in  the  pot  to  simmer  for  two  hours  or 
so.  Salt  the  beef-tea  to  taste.  It  should  con¬ 
tain  all  the  valuable  parts  of  the  beef  in  fine 
flakes  and  sbonld  need  no  straining.  If  this  tends 
to  make  the  child's  bowels  too  loose,  that  may 
be  remedied  by  slightly  thickening  the  tea 
with  rice  or  corn-flour  and  boiling  it  for  some 
minutes. 

Weaning  should  be  eflected  when  the  child 
is  ten  or  twelve  months  old,  the  exact  time 
being  dependent  upon  the  health  of  mother  and 
child.  It  will  be  begun  earlier  if  the  mother  is 
suffering  from  nursing,  and  delayed  till  later  if 
the  child  is  weakly  and  the  mo^er  able  to  bear 
prolonged  nursing  and  having  good  milk.  The 
period  named  is  generally  chosen  because  the 
child  usually  has  about  that  time  an  interval  of 
rest  between  cutting  the  front  teeth  and  the 
first  of  those  at  the  back.  It  is  often  a  process 
involving  some  trouble  to  the  mother  and  dis¬ 
comfort  to  the  child,  but,  if  the  above  directions 
as  to  feeding  have  been  observed,  the  child  will 
really  have  been  in  preparation  for  it  since  the 
sixth  month,  and  much  of  the  difficulty  will  be 
overcome.  Weaning  should  not  be  allowed  to 
take  place  if  the  child  is  suffering  from  the 
irritation  of  late  teething,  from  any  cold,  or 
feverish  attack,  or  trifling  iHness,  but  the  mother 
should  wait  till  that  has  passed  off.  The  pro¬ 
cess  should  be  performed  gradually;  as  the 
breast-milk  is  withdrawn  its  place  should  be 
supplied  by  other  appropriate  nourishment. 
The  child’s  food  at  this  time  should  consist 
largely  of  milk  and  of  the  preparations  of  milk 
already  mentioned,  including  well-boiled  milk 
porridge,  the  diet  being  properly  varied  from 
day  to  day,  though  given  at  the  same  regular 
intervals,  the  cop  of  beef-tea  or  weak  mutton 
broth  being  given  once  a  day.  At  this  time, 
too,  a  lightly-boiled  ^g  beat  up  and  properly 
seasoned,  given  with  bread  and  milk,  will  be  as 
a  rule  much  relished.  The  mid-day  meal  may 
be  thiu  varied,  the  egg  being  given  instead  of 
the  beef-tea  or  broth.  As  the  child  grows  older 


and  more  vigorous  the  quantity  of  animal  food 
in  the  diet  is  to  be  carefully  increased.  At 
about  fifteen  months  of  age  it  may  occasionally 
get  a  small  quantity  of  well-boiled  mealy  po¬ 
tato,  thoroughly  bruiMd  down  in  its  beef-tea  or 
in  gravy,  and  the  mid-day  meal  may  also  be 
added  to  by  some  light  milk-pndding.  Before 
this  age  no  solid  animal  food  whatever  should 
be  given.  It  will  be  receiving  sufficient  animal 
food  in  a  semi-fluid  form  in  the  beef-tea,  broth, 
beat-up  egg,  and  so  on.  But  between  the  fif¬ 
teenth  and  eighteenth  months  the  child  may  be 
tried  with  a  little  meat,  if  it  be  scraped  down 
into  a  fine  pulp  and  given  with  gravy  and  a 
little  well-mashed  potato.  A  small  piece  of 
chicken  may  be  given  in  the  same  way.  White 
fish  will  also  be  found  usually  to  agree  well 
with  the  child’s  digestion.  At  about  two  years 
of  age  the  child  should  be  getting  four  regular 
meals  a  day: — breakfast  of  well-boiled  porridge 
and  milk,  bread  and  milk,  or  egg  with  bread 
(lightly  buttered)  and  milk;  a  mid-day  meal  of 
beef-tea,  broth,  or  soup,  with  a  little  well- 
mashed  potato,  and  afterwards  some  light  milk 
or  egg  pudding,  or  some  well-chopped-up  meat 
— beef  or  mutton — or  fish  or  chicken,  with  po¬ 
tato  and  pudding  afterwards;  a  tea  of  bread, 
butter,  and  milk,  and  the  bread  may  be  spread 
with  jelly,  honey,  or  syrup  instead  of  with  but¬ 
ter;  and  for  supper  bread  and  milk.  Some 
regard  should  be  paid  in  dieting  to  the  relation 
of  the  meals  to  one  another.  If  the  breakfast 
consists  chiefly  of  porridge  and  milk,  or  bread 
and  milk,  the  dinner  should  contain  a  goml 
proportion  of  animal  food  in  the  shape  of  egg, 
fish,  or  butcher-meat  of  some  kind.  For  it  most 
not  be  forgotten  that  at  this  age  the  child  can¬ 
not  obtain  sufficient  flesh-forming  material  from 
oatmeal  or  bread,  and  still  less  from  rice,  sago, 
corn-flour,  or  such  subatancee.  It  cannot  even 
drink  sufficient  milk  to  supply  this  want.  The 
result  will  be  that,  if  animal  food  is  not  sn]>- 
plied,  the  child  will  be  soft,  with  soft  bones  and 
flabby  muscles,  wanting  in  sustained  energy. 
The  necessary  animal  part  of  the  diet  should 
therefore  be  made  up  at  breakfast  or  dinner, 
and  if,  owing  to  the  nature  of  this  meal,  on  some 
occasion  it  is  in  deficient  quantity,  it  may  be 
made  up  at  tea  by  a  part  of  an  egg  or  a  whole 
egg.  Animal  food  should  be  given  preferably 
at  mid-day.  The  meat  should  be  boiled  or 
roasted.  Salted  meats,  pork,  veal,  and  lamb 
are  to  be  avoided.  A  small  quantity  of  vege¬ 
table  may  also  be  allowed  when  the  child  has 
reached  two  years  of  age,  potato  as  already 
mentioned  being  given  earlier  than  that  age,  if 
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not  new  and  if  mealy  and  well  mashed;  but  by 
two  yean  canot,  turnip,  and  cauliflower,  well 
boiled,  may  be  pensitted  iu  small  quantity, 
not  cabbage  or  green  vegetables.  Soft  green 
peas  may  be  allowed.  Some  cooked  fruits— 
stewed  apple  or  prunes— will  usually  be  relished 
given  with  well-boiled  corn-flour  or  rioe^  but 
uncooked  fruits  are  injurious,  except  the  orange 
when  in  season,  the  child  being  taught  to  reject 
the  skin  and  seeds.  Pastry  and  nuts  are  to  be 
avoided.  The  diet  recommended  will  strike 
many  people  as  generous,  and  liable  to  lead  to 
overfeeding.  It  will  not  do  so  if  the  child  re¬ 
ceives  its  meals,  at  regular  times,  and  does  not 
get  additional  food  at  odd  moments.  If  a  child 
has  its  regular  meals  it  will  take  at  each  what 
satisfies  it  and  no  more,  provided  an  undue 
variety  of  dishes  be  not  produced  to  stimulate 
its  appetite.  But  if  in  addition  to  its  own 
meals  it  is  permitted  partly  to  share  its  parents’, 
then  overfeeding  or  digestive  troubles  will  likely 
arise.  As  great  an  evil  is  the  giving  of  sweet 
luscuits,  pieces  of  bread  and  jelly,  and  so  forth, 
between  meals.  Parents  should  from  the  first 
entirely  set  their  face  against  "pieces”  be¬ 
tween  meals.  They  prevent  a  healthy  appe¬ 
tite  at  the  proper  mMl-time,  and  derange  the 
digestion  besides.  As  a  rule  also  sweetmeats 
are  given  very  indiscriminately.  An  occasional 
sweetmeat  is  not  hurtful,  if  only  one  be  given 
occasionally.  Those  made  entirely  of  pure 
sugar,  or  a  gum  pastille,  or  a  small  piece  of 
chocolate  may  be  given,  btU  only  occationally. 
Any  containing  almondA,  nuts,  &c.,  should  be 
avoided.  Similarly,  cakes  with  raisins,  currants, 
&c.,  should  not  be  given.  Plain  sponge-cakes  w 
plain  biscuits  alone  are  admissible,  but  ought 
to  be  used  at  meal  times  as  an  addition  to  the 
meal,  and  not  between  meala 

Finally,  children  thauld  he  taught  to  take  their 
food  dowly  and  to  chew  it  thoroughly. 

The  only  beverages  for  children  are  milk  and 
water.  The  practice  of  giving  small  quantities 
of  wine,  malt  liquors,  or  stimulants  of  any  sort 
for  little  ailments  is  hurtful  in  the  extreme;  still 
more  is  the  habit  of  giving  these  things  as  a 
matter  of  course  a  most  pernicious  one.  Stimu¬ 
lants  should  be  given  to  children  only  on  the 
direct  order  of  the  medical  attendant,  and  then 
only  in  the  doses  he  orders,  which  should 
be  carefully  measured.  As  regards  tea,  many 
parents  like  their  diildren  beside  them  at  table, 
for  one  meal  at  least,  when  they  reach  two  or 
three  years  of  age,  and  tea  is  often  the  meal. 
The  child  may  have  its  cup  of  warm  milk  and 
water  sweetened,  and  if  it  be  barely  coloured 


with  tea  no  harm  is  done,  but  it  ought  not  to 
be  more  than  barely  coloured.  Thin  cocoa,  made 
mainly  with  milk,  is,  however,  quite  digestible 
for  children  and  also  nourishing. 


TOdthlng.  The  first  set  of  teeth  are  called 
the  milk'teeth.  lliey  have  usually  all  appeared 
above  the  gum  by  the  end  of  the  second  year 
of  life,  or  from  that  to  the  thirtieth  month. 
The  full  set  consists  of  twenty  teeth,  ten  in 
each  jaw.  The  tan  are  formed  of  four  central 
incisors,  or  cutting  teeth,  one  canine  or  eye 
tooth  at  each  side  of  these  four,  and  two  molar 
or  grinding  teeth  at  the  back  on  each  side. 
They  appear  on  an  average  at  the  follovring 
periods: — 


Two  central  cutting  teeth, 
Two  side.  „  „ 

First  back  tooth, 

Eye-teeth,  . 

Second  back  teeth. 


...  7th  month. 

...  »th  „ 

...  12th  „ 

...  18th  „ 

...  24th  „ 


The  first  teeth  of  the  lower  jaw  appear  earlier 
than  those  of  the  upper  jaw.  While  the  above 
table  gives  the  average  dates,  the  period  varies 
greatly.  Thus  the  central  teeth  of  the  lower 
jaw  may  appear  as  early  as  the  third  month, 
and  an  interval  of  some  months  may  then  elapse 
before  others  are  cut  There  are  cases  on  record 
of  children  being  bom  with  some  teeth  already 
cut  On  the  other  hand,  in  some  cases  the  teeth 
are  unusually  late  of  appearing,  some  remark¬ 
able  cases  being  on  record  of  children  who  cut 
no  teeth  till  some  years  after  birth.  As  a  rule, 
if  the  cutting  of  the  teeth  is  long  delayed,  it  is 
an  indication  of  some  backwardness  of  develop¬ 
ment  It  may  be  due  to  the  chUd  not  getting 
food  of  a  proper  quality  to  supply  the  needed 
material  for  tooth  formation,  mid  the  slowness 
of  the  growth  of  the  teeth  may  coincide  with 
slowness  and  softness  of  bone  formation.  Parents 
in  such  cases  should  consider  whether  the  child 
is  receiving  a  sufficiently  nourishing  diet,  and 
eepedally  should  be  assured  that  the  diet  is  not 
too  exclusively  of  a  starchy  kind,  too  much 
corn-flour,  rice,  arrowroot,  or  kindred  food,  and 
too  little  milk,  and  whether  some  addition  of 
beef-tea,  broth,  eggs,  &c.,  should  not  be  made 
to  its  diet. 

The  teeth  are  already  in  their  sockets  in  the 
jaw  when  the  child  is  bora.  It  it  their  continu¬ 
ing  growth  that  causes  them  to  press  upwards 
on  the  gum  till  they  cut  through  it  While  ths 
milk-teeth  are  pushing  their  way  upwards  the 
foundations  of  the  permanent  set  are  already 
being  laid  in  the  jaws,  and  when,  at  the  age  of 
two  yean  or  two  and  a  half  yean,  all  the  milk* 
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teeth  are  visible,  considerable  advances  have 
been  made  in  the  development  of  the  eeoond 
set.  It  is  the  continued  upward  growth  of  the 
teeth  of  the  permanent  set  which  causes  them 
to  prees  on  the  roots  of  those  of  the  milk  set 
This  pressure  gradually  causes  wasting  of  the 
roots  of  the  milk-teeth,  till,  at  six  years  of  age, 
when  the  first  of  the  permanent  set  appears 
above  the  gum  (see  pp.  136  and  137),  little  of 
some  of  the  milk-teeth  is  left  but  the  crown 
attached  to  the  gum,  and  it  usually  drops  out 
as  the  permanent  one  pushes  up  to  take  its 
place.  But  at  this  time,  six  years  of  age,  the  child 
has  not  only  the  twenty  milk-teeth,  but  more 
deeply  in  the  jaw  it  has  also,  already  well  devel¬ 
oped,  twenty-eight  of  the  thirty-two  that  form 
the  permanent  set  At  this  time,  therefore,  the 
child  has  no  less  than  forty-eight  teeth  in  its  jaws. 

The  period  of  teething  is  the  time  when  the 
advancing  teeth  are  pushing  up  vigorously  un¬ 
der  the  gum,  and  when  the  gum  is  rendered 
sensitive  and  painful  by  the  pressure.  The 
pressure  is  also  irritating  to  other  parts,  and 
the  excitement  carried  to  the  salivary  glands 
(p.  137)  by  nervous  communication  causes  the 
ooDstant  flow  of  saliva.  The  period  of  teething 
is,  consequently,  a  time  when  the  child  is  more 
than  usually  irritable  and  excitable,  and  more 
than  usually  liable  to  disturbance  of  various 
kinds.  While  this  is  so,  it  is  too  common  to 
blame  teething  for  all  sorts  of  ailments  that 
have  little  connection  with  it,  and  consequently 
to  neglect  attending  to  some  of  them,  or  seeking 
advice  for  them,  in  the  hope  that  when  the  teeth 
are  cut  the  ailment  will  pass  away.  It  is  the 
writer’s  constant  experience  that,  if  the  mother 
or  nurse  will  give  a  little  more  than  ordinary 
care  to  the  tending  and  management  of  the 
child,  and  will  watch  the  condition  of  the  bow¬ 
els,  giving,  when  it  seems  necessary,  a  small 
amount  of  gently  opening  medicine,  castor-oil 
or  magnesia,  and  plenty  of  careful  exercise  and 
fresh  air,  the  troubles  of  teething  will  cease  to 
alarm  and  annoy.  The  various  ailments  apt  to 
arise  during  teething  and  the  method  of  dealing 
with  them,  are  considered  further  on  in  this 
section.  During  the  period  the  child  is  much 
comforted,  and  the  process  of  cutting  aided,  by 
having  a  clean  india-rubber  ring  to  press  and 
chew  with  its  gums.  As  a  rule  lancing  the  gums 
is  to  be  avoided. 

For  the  preservation  of  the  permanent  teeth 
children  should  be  trained  to  use  a  tooth-brush 
with  warm  water  daily,  using  also  if  need  be  a 
tooth-powder  of  a  fine  kind.  In  order  to  get 
the  child  trained  to  this  habit,  it  is  well  to 


teach  it  to  use  a  brush,  even  for  the  milk  teeth. 
A  child  of  two  years  and  a  half  is  quite  capable 
of  being  trained  to  a  cleanly  habit  of  this  sort, 
and  looks  upon  it  as  an  amusement  rather  than 
as  an  irksome  task. 

Bathing,  Clothing,  and  Ezerelso.— The 
directions  already  given  about  bathing  infants 
should  be  carried  out  with  older  children.  About 
six  months  of  age,  sluicing  with  water,  which  is 
just  tepid,  with  the  morning  bath  may  be  given. 
That  is  to  say,  the  bath-tub  may  be  filled  with 
water  of  a  moderate  warmth,  but  the  child  is 
rapidly  sponged  with  water  leu  warm.  There¬ 
after  ^e  drying  should  be  thorough  and  aocom- 
panied  by  gentle  but  firm  rubbing.  If  the  child 
seems  to  feel  the  cold  too  much,  the  colder  water 
should  be  abandoned  for  a  time.  When  children 
become  old  enough  to  stand  in  the  bath  for  the 
morning  cleansing,  the  water  in  whidi  they 
stand  should  be  warm,  and  tepid  water  used 
with  a  sponge.  Children  who  are  able  to  stand 
and  run  about  should  not  be  allowed  to  scamper 
over  the  nursery  while  the  bath  is  being  pre¬ 
pared.  The  body  becomu  chilled  in  this  way 
and  is  unable  to  stand  the  cold  bath  well.  The 
child  should  be  rapidly  bathed  just  out  of  bed 
while  it  is  still  in  full  warmth,  able  to  bear  the 
cold  and  to  induce  reacticm  afterwards.  At  the 
ume  time,  if  it  has  been  unduly  warm  and 
sweating  in  bed,  time  must  be  given  for  it  to  cool 
down  in  bed  before  being  taken  to  the  bath. 
After  bathing  the  children  should  be  quickly 
dressed  before  a  fire  and  then  allowed  to  run 
about  The  evening  bath  should  be  always 
warmer  than  that  of  the  morning,  and  from  it 
the  child  should  be  put  straight  to  bed.  If  the 
practice  of  tiie  morning  cool  bath  is  kept  up, 
then  as  the  child  grows  it  will  be  so  accustomed 
to  it  that  it  will  be  desired  and  continued. 

Clothing. — Regarding  clothing  it  is  only 
necessary  to  repeat  the  objections  stated  on 
p.  442  to  low-necked  short-sleeved  dresses,  and 
to  socks  so  short  that  they  do  not  protect  the 
legs.  The  drees  should  fit  well,  though  easily, 
round  the  neck,  and  should  always  have  sleeves 
to  cover  tlie  arma  Colds  and  chest  complaints 
are  too  frequently  due  to  the  half-naked  way  in 
which  mothers  like  to  see  their  children’s  shoul¬ 
ders  and  arma  If  socks  are  worn,  gaiters 
should  be  added  to  protect  the  l^;a  When 
stockings  are  used,  they  should  never  be  secured 
by  garters  at  the  knee,  for  these  restrict  the 
circulation  and  are  hurtful;  suspenders  are  the 
proper  means  of  keeping  them  up.  The  same 
is  true  of  gaiters.  Shoes  should  be  as  soft  and 
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pliable  as  poadble.  Specially  while  in  the  hooee 
should  stiff  shoes  and  boots  be  removed.  They 
prevent  free  growth  of  the  mueclea  of  the  feet 
and  hinder  vigorous  and  elastic  movements. 

Exercise. — Up  to  the  age  of  nine  months  or 
thereby  a  child’s  exercise  is  obtained  mostly  in 
its  nurse’s  arms,  or  lying  kicking  in  her  lap  or 
in  its  cot.  About  nine  or  ten  months,  however, 
the  child  begins  to  attempt  crawling.  If  the 
floor  be  covered  by  a  warm  rug  or  carpet  this  is 
well,  but  care  should  be  taken  that  draughts  do 
not  sweep  across  the  floor.  From  crawling  it 
will  take  to  getting  on  its  feet  by  the  aid  of  a 
chair  and  so  on  till  it  essays  to  walk.  A  mother 
should  let  her  child  go  through  all  the  stages 
at  its  own  sweet  will  It  will  gradually  learn 
itself  to  use  its  legs,  will  become  slowly  accus¬ 
tomed  to  maintain  the  erect  position,  and  thus 
the  muscles  are  graduidly  trained  to  their  full 
use.  This  is  better  than  setting  a  child  up  on 
its  legs  and  trying  to  force  it  into  erect  ways  of 
moving.  If  a  child  is  more  than  usually  heavy, 
its  own  weight  may  be  too  great  for  the  still 
soft  and  yielding  bones  to  bear,  and  the  child  is 
often  disinclined  to  attempt  standingup  straight 
It  prefers  crawling,  and  it  is  right,  and  ought 
to  be  allowed  to  choose  its  own  way. 

When  children  are  old  enough  to  walk  out 
and  themselves  take  exercise  in  the  open  air, 
it  is  best,  if  there  is  an  open  space  for  it,  to  let 
them  do  so  by  engaging  in  some  simple  game, 
rather  than  by  dawdling  along  bolding  on  by 
the  skirts  of  a  nurse.  It  is  free  active  exercise 
of  arms  as  well  as  legs,  and  of  chest  muscles 
too,  that  a  child  needs. 

During  some  part  of  the  middle  portion  of  the 
day  the  child  should  have  a  mid-day  sleep,  even 
when  it  has  reached  the  third  or  fourth  year. 
In  summer  the  warmest  part  of  the  day  is  best 
for  this  purpose,  and  the  room  should  be  cool 
and  darkened,  the  child  being  lightly  covered. 
The  time  of  exercise  would  thus  be  in  the  morn¬ 
ing  before  the  heat  becomes  great  or  in  the 
afternoon,  but  before  it  becomes  too  cool  in  the 
evening.  In  winter  the  time  of  the  daily  sleep 
needs  some  alteration  to  permit  the  child  being 
out  while  it  is  wannest  and  sunniest. 

Children’s  Apartments.— In  houses  where 
the  accommodation  is  sufficient  it  is  well  to 
have  a  day  and  a  night  nursery.  Both  should 
be  of  a  moderate  size,  cheerful  and  airy,  fitted 
with  a  fire-place,  protected  by  a  guard  so  effi¬ 
cient  that  the  child  can  neither  crawl  through 
between  ita  hare  nor  over  ite  top.  The  ventila¬ 
tion  should  be  well  attended  to,  and  should  be 


secured  either  by  a  valve  ventilator  near  the 
roof  commanicating  with  the  chimney,  or  by 
one  of  the  topmott  panes  of  the  window  being 
perforated,  the  openings  being  capable  of  par¬ 
tial  cloeure.  Heated  air  always  rises,  and  thus 
impure  air,  warm  from  the  lungs,  rises  towards 
the  ceiling  and  should  be  allowed  a  way  of 
escape  aa  high  as  poeeible.  The  arrangement 
should  be  such  as  to  avoid  draughts.  One  good 
method  is  to  raise  the  lower  sash  of  the  win¬ 
dows  by  a  3-inch  board  fixed  to  the  sill  and 
on  which  the  eash  rests.  A  space  is  thus  left 
between  the  lower  and  upper  sash  throngh 
which  fresh  air  enters,  but  it  is  directed  up¬ 
wards.  If  pcsaible,  the  room  should  not  be 
next  door  to  a  bath-room  or  water-closet;  and 
it  should  not  be  in  a  sunk  flat.  The  windows 
should  be  guarded  by  rods.  The  rooms  should 
be  heated  by  fires,  and  not  by  hot-air  pipes 
OT  gas-stoves;  the  communication  between  the 
grate  and  the  chimney  should  never  be  closed. 
It  ensures  ventilation  of  some  kind  when  open. 
As  soon  as  the  children  leave  the  night  nursery 
in  the  morning,  the  windows  should  be  thrown 
open  to  let  the  room  be  well  ventilated;  and  aimi- 
larly  whenever  the  opportunity  exists  by  the 
room  being  empty,  the  day  nursery  should  be  - 
aired.  Further,  a  nursery  should  be  kept  scru¬ 
pulously  clean;  all  dischargee  should  be  quickly 
removed,  as  well  as  dirty  linen.  No  cooking 
should  be  done  in  it,  and  drying  of  clothes  be¬ 
fore  the  fire  should  be  forbidden.  In  houses 
where  the  accommodation  is  not  sufficient  to 
allow  of  even  one  room  being  need  as  a  nursery, 
the  benefit  of  the  children  should  be  considered, 
and  the  principles  indicated  carried  out  as  far 
as  possible  in  the  other  apartments. 

THE  MANAGEMENT  OF  CHILDREN  IN 
DISEASE. 

GENERAL  SIGNS  OF  DISEASE  IN  CHILDREN. 

Much  may  be  learned  as  to  the  state  of  health 
of  a  person  by  examining  the  face,  eyes,  mouth, 
and  various  parts  of  the  body;  but  in  dealing 
with  children,  who  cannot  express  their  feelings, 
this  examination  becomes  of  very  great  impor¬ 
tance.  It  is  possible  from  it  not  only  to  tell 
whether  a  child  is  well  or  ill,  but  often  also,  if 
ill,  what  is  the  character  of  the  ailment  and 
situation  of  the  disease.  The  information  is  to 
be  obtained  from  observing  (1)  the  colour  of  the 
skin,  face,  eyes,  lips,  (2)  the  expression  of  the 
face  and  eyes,  (3)  the  state  of  the  mouth  and 
teeth,  (4)  the  gesture  and  attitude,  (6)  the  move¬ 
ments  of  the  chest,  (6)  the  movements  of  the 
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belly,  (7)  the  general  state  and  warmth  of  the 
body,  (8)  the  cry  of  the  child,  (9)  the  charac¬ 
ter  of  the  stools,  and  (10)  the  nature  of  the 
sleep. 

What  should  be  looked  for  in  each  of  these 
respects  will  be  briefly  indicated. 

1.  The  Colour  of  the  Skin,  Face,  Eyes,  and 
Lips. — The  transparent  rosy  tint  of  the  skin  of 
the  healthy  child  may  be  replaced  by  a  general 
yellow  colour,  seen  not  only  over  the  whole  skin, 
but  also  in  the  white  of  the  eye,  indicating 
jaundice,  t.e.  some  affection  of  the  liver,  A  form 
of  jaundice  is  not  uncommon  in  newly-bom 
children  (see  p.  459).  The  skin  may  be  dusky, 
the  lips  being  bluish,  and  the  same  duskiness 
showing  strongly  under  the  finger  and  toe  nails. 
This  is  associated  with  a  peculiar  condition  of 
the  heart  (see  Blue  Disease,  p.  458).  In  affec¬ 
tions  of  the  lunge,  where  the  breathing  is  seri¬ 
ously  impeded,  a  similar  alteration  of  colour 
affects  the  face  and  lips.  Serious  disease  of  the 
eiomach  or  dowels  produces  a  dull,  sallow,  or 
leaden  hue  of  the  face. 

(2)  Expression  and  Features. — The  most 
remarkable  and  sadden  alteration  of  features 
is  seen  in  diseases  of  some  part  of  the  bowel, 
where  the  face  is  pinched  and  furrowed,  and  be¬ 
comes  rapidly  emaciated,  sunken,  and  lustreless. 
The  rapid  moTements  of  the  nostrils,  acoom- 
panying  laboured  breathing,  is  a  sign  of  affection 
of  the  lungs.  Hacks  and  fissures  about  the  cor¬ 
ners  of  the  mouth,  sunken  bridge  of  the  nose, 
aud  a  general  withered  and  old-mannish  look, 
are  frequent  in  a  disease  of  the  blood  called 
syphilis  (p.  422).  A  large  head,  with  prominent 
overarching  forehead,  and  small  development  of 
the  face,  is  the  well-known  characteristic  of  a 
chronic  form  of  brain  disorder — water-in-the- 
head— (p.  101).  In  the  early  stage  of  this  trouble 
the  child  is  drowsy,  dull,  and  listless,  however 
lively  and  active  it  may  naturally  have  been.  The 
eyes  should  be  observed  as  to  the  way  in  which 
they  cloee,  the  complete  or  incomplete  way  in 
which  the  eyelids  meet,  the  presence  of  squint¬ 
ing  ;  and  the  pupil  should  be  watched  to  note 
whether  it  responds  to  light — becoming  small 
rapidly  when  light  is  directed  on  the  eyes,  and 
again  expanding  when  the  light  is  withdrawn. 
A  wide  and  fixed  pupil  is  almost  certainly  a  sign 
of  serious  nervous  disturbance. 

(3)  Mouth  and  Teeth. — ^The  points  to  notice 
here  are  the  heat  and  state  of  moisture  of  the 
mouth,  the  condition  of  the  gums,  the  number 
of  the  teeth  cut  or  near  to  cutting,  the  softness 
or  dryness  of  the  tongue,  its  colour  and  clean¬ 
ness.  In  teething,  of  course,  the  month  is  hot 


and  perhaps  dripping  with  saliva,  and  the  gums 
may  be  swollen,  tender,  and  florid.  A  white 
tongue  points  to  disorder  about  the  stomach.  A 
brown  dry  tongue  is  the  state  in  fever  of  the 
typhoid  type.  The  tongue  is  also  frequently 
covered  with  patches  of  a  white  vegetable 
growth  (Tbrcsb,  p.  460).  The  inside  of  the  lips 
and  cheeks  are  to  be  inspected  for  the  presence 
of  small  ulcers. 

(4)  Gesture  and  Attitude. — Note  here  the 
movements  of  the  hands  and  arms.  Children, 
like  grown-up  people,  often  try  to  aid  obstructed 
breathing  by  grasping  with  the  hands  and  rais- 
iug  the  arms  to  help  expansion  of  the  chest.  In 
severe  fevers  the  rigid  ^ud  of  the  fingers  with 
the  thumb  doubled  in  on  the  palm  is  very  no¬ 
ticeable.  In  irritation  of  the  bowels  the  thighs 
are  bent  up  on  the  belly  while  the  pain  lasts. 
The  involuntary  movements  and  twitches  of  St. 
Vitud  Dance  (p.  125)  are  well  known. 

(5)  Movements  of  the  Chest. — Rapid  and 
jerky  movements,  with  constriction  at  the  sides, 
and  accompanied  by  heaving  of  the  belly,  and 
depression  at  the  collar-bones,  indicate  serious 
lung  mischief.  Breathing  that  is  accompanied 
by  a  pleuritic  stitch  is  manifested  by  the  sudden 
convulsive  stop  in  the  middle  of  the  inspiration, 
the  pain  being  also  shown  by  the  movements  of 
the  face  and  the  cry.  Disease  of  the  belly  also 
affects  the  movements  of  the  chest,  for  if  move¬ 
ment  of  the  belly  causes  pain  it  will  be  kept 
quiet,  and  all  the  breathing  will  be  performed 
by  chest  movements,  which  will  be  short  and 
quick,  incomjdete,  that  is  to  say,  prevented 
from  going  so  far  as  to  exert  downward  pres¬ 
sure  ou  the  belly. 

(6)  Movement  of  the  Belly.— As  indicated 
above,  the  movements  of  the  belly  may  be  ex¬ 
aggerated,  when  the  disease  is  in  the  chest,  to 
relieve  the  chest  of  the  work  it  is  unable  to 
perform,  or  the  movements  of  the  belly  may  be 
entirely  restrained  when  it  is  itself  the  seat  of 
disease.  In  the  latter  case  it  will  be  tense,  the 
muscles  firmly  contracted  to  guard  against  move¬ 
ment,  and  the  thighs  will  be  bent  up  on  it  to 
relieve  it  of  strain.  When  the  belly  is  the  seat 
of  pain,  specially  colicky  pain  due  to  flatulence, 
the  contracted  muscles  make  the  belly  feel  tight 
and  firm,  and  the  child  usually  kicks  and  twists 
itself  about,  crying  lustily  while  the  pain  lasts. 
But  as  soon  as  the  spasm  of  pain  has  passed  the 
child  speedily  quiets  down,  giving  vent  only  to 
a  final  sob  or  two,  unless  another  attack  rouses 
it  to  the  same  crying  and  kicking.  Ou  the 
other  hand,  if  the  pain  is  inflamnoatory  the  child 
lies  moving  as  little  as  possible,  for  movement 
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incroMM  thia  p&in,  uid  there  is  moaning  rather 
than  erjring  out. 

(7)  The  General  State  and  Warmth  of  the 
Body  may  be  gathered  from  noticing  the  plomp* 
neea  or  wasted  appearance,  firmness  or  softness 
of  the  child.  The  way  in  which  the  child  holds 
itaelf  together,  also,  should  be  obeerred,  whether 
bright  and  buoyant,  or  languid  and  drooping. 
The  heat  of  the  body  is  roughly  ascertained  by 
laying  the  hand  on  the  skin  or  on  the  head ;  but 
the  most  reliable  means  is  by  using  the  thermo¬ 
meter  (p.  10).  It  will  indicate  a  rise  of  tempera¬ 
ture  amounting  to  ferer  when  feeling  with  the 
hand  would  give  no  hint  of  anything  wrong.  A 
mother  who  learned  how  to  use  it,  and  it  is  very 
easy  learning  its  use,  would  find  it  of  inestim¬ 
able  value.  It  would  not  only  tell  her  whether 
her  child  was  really  ill,  but  also  within  an  hour 
or  two  the  employment  of  her  simple  method 
of  treatment  she  would  be  able  to  teU  by  means 
of  it  whether  any  good  had  been  done. 

(8)  The  cry  of  the  child  is  often  peculiar. 
The  feeble,  plaintive  cry  is  itself  sufficiently 
suggestive.  An  acute  cry,  very  strong  and  in¬ 
termittent,  is  not  infrequent  in  “  water  in  the 
head”  (p.  101),  while  a  hoane,  muffled  cry  is 
heard  in  croup  (p.  417).  If  a  child,  apparently 
healthy,  takes  suddenly  to  a  constant  crying, 
which  movement  and  dandling  seem  only  to 
aggravate,  thorough  search  should  immediately 
be  made  to  see  that  it  is  not  due  to  some  way¬ 
ward  pin,  or  some  uncomfortable  fastening  or 
knotting  of  the  dress. 

(9)  The  character  of  the  stools,  &c.,  give  im¬ 
portant  indications  of  the  state  of  the  health. 
In  the  case  of  the  infant  they  should  he  two  in 
number  daily,  lightish  yellow  in  colour,  soft, 

'  and  not  offensive  in  smelL  If  they  are  not  so 
frequent  as  usual,  or  more  frequent,  dark  or 
green  coloured,  too  liquid,  or  curdy  and  offen¬ 
sive,  something  is  not  quite  right,  which  some 
slight  alteration  in  the  diet,  in  quantity  or  qua¬ 
lity,  or  both,  may  set  right  even  without  medi¬ 
cine.  (Refer  to  page  446.) 

(10)  The  sleep  of  children  is  disturbed  during 
illness.  A  restless  disturbed  sleep,  from  which 
the  child  often  starts  up  with  a  cry,  should 
always  call  attention  to  tiie  child’s  state  of 
health.  It  may  be  only  some  error  in  diet  that 
is  the  cause.  If  so,  this  will  be  indicated  by 
the  state  of  the  stools.  Perhaps  the  child  has 
bad  no  motion  the  previous  day.  Let  inquiry 
be  made,  and  opening  medicine  given  if  neces¬ 
sary.  Disturbance  in  the  bowels  due  to  worms 
is  a  frequent  cause  of  this  restlessness  (p.  463). 
On  the  other  hand,  an  undue  drowsiness,  lan- 


I  guor,  and  listlessneas  are  not  to  be  neglected, 
I  specially  in  children  between  two  and  seven 
I  yean  of  age.  These  are  among  the  early  signs 
'  of  brain  disease. 

GENERAL  TREATMENT  OF  CHILDREN 
IN  DISEASE 

When  a  child  is  suspected  or  seen  to  be  un¬ 
well  there  are  certain  steps  that  ought  to  be 
taken  at  once,  no  matter  what  may  be  the 
nature  of  the  illuess,  steps  which,  if  taken  im¬ 
mediately,  will,  in  many  cases,  be  able  to  con¬ 
vert  into  a  short  and  slight  illnew  what,  if 
neglected,  might  become  a  long  and  serious  one, 
and  which  may  even  be  sufficient  to  arrest  the 
illness  altogether.  As  soon  as  the  child  is  sup¬ 
posed  to  be  ill  it  should  be  stripped,  bathed, 
and  put  to  bed,  if  possible  in  a  quiet  room,  not 
in  a  noisy,  moch-frequented  apartment  The 
bed  should  be  fresh  and  dean,  not  doeed  in, 
and  freed  entirely  from  hangings  and  curtains. 
Thrroom  $hovld  br  %bM  ventUaUdf  hut  fret  from 
draughU.  A  fire  secures  a  continuous  supply 
of  good  air  to  a  considerable  extent,  besides 
warming  the  room,  which  should  be  kept  as 
much  as  possible  at  a  regular  temperature — a 
moderate  one  (62*  Fahrenheit) — which  is  most 
easily  managed  by  the  aid  of  a  thermometer 
kept  banging  in  the  room.  At  once  attention 
is  to  be  directed  to  (1)  the  diet  of  the  child  and 
(2)  the  state  of  the  bowels.  (1)  The  whole 
trouble  may  have  arisen  from  overfeeding  or 
improper  feeding.  The  child  is,  therefore,  to 
be  put  on  milk  diet  mainly,  to  which,  if  its  age 
warrants  it,  light  beef-tea  or  broth  (strained) 
may  be  added  (see  the  directions  given  under 
MaNAaEmMT  or  CHiLnasM,  p.  449).  The  quan¬ 
tity  is  to  be  kept  strictly  moderate,  small 
quantities  given  in  frequent  but  regular  inter¬ 
vals  being  better  than  large  quantities  at  one 
time.  Irregular  feeding  must  be  avoided,  and 
no  solid  animal  food  whatever  given.  (2)  If 
the  bowels  have  not  been  properly  moved  for 
some  time  a  moderate  dose  of  castor-oil  or  of 
fluid  magnesia,  or  similar  mild  purgative,  may 
be  given.  This  is,  generally  speaking,  all  tliat 
should  be  done  ou  the  mother^s  or  nurse’s  sole 
responsibility,  when  the  services  of  a  medical 
man  sTB  at  all  obtainable.  When  such  services 
can  be  obtained  they  should  be  at  once  sent  for, 
as  very  slight  symptoms  may  be  the  forerunners 
of  very  serious  disease.  The  medical  man  being 
in  attendance  his  advice,  cmd  none  other,  should 
be  strictly,  promptly,  and  conscientiously  fol¬ 
lowed. 
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Bat  it  will  often  happen  that  medical  aid  is 
not  within  immediate  reach;  that,  owing  to 
distance  or  some  other  case,  it  maj  be  many 
hours  before  the  doctor  can  arrive.  Meanwhile 
the  child  seems  highly  fevered,  is  very  restless 
in  its  sleep,  seems  to  be  wandering,  or  the 
mother  fears  convulsions.  What  is  to  be  done  t 
This,  at  any  rate,  must  not  be  done:  the  mother 
or  nurse  must  not  seek  to  quiet  the  child  by 
“soothing  syrups”  of  any  description.  Espe¬ 
cially  in  nervous  conditions  is  a  great  deal  of 
harm  possible  by  their  means.  There  are,  how¬ 
ever,  two  things  the  mother  may  do  without 
the  least  fear,  two  things  beside  what  has  been 
already  advised.  First  an  injection  into  the 
bowel  should  be  given  for  the  purpose  of  pro¬ 
ducing  at  once  a  full  clearing  out  of  the  lower 
bowel.  The  fact  that  castor-oil  or  some  other 
opening  medicine  has  been  already  given  does 
not  stand  in  the  way  of  the  injection,  if  it 
seems  needed,  for  the  injection  will  clear  out 
the  lower  part  of  the  bowel,  while  the  medicine 
sweeps  everything  down  from  the  upper  end. 

Mode  of  Injection.  —  An  enema- syringe 
should  be  used  (see  plate  of  Nursery  Appli¬ 
ances).  It  is  an  oval  elastic  bag,  with  an  open¬ 
ing  at  each  end  of  the  oval;  from  each  opening 
proceeds  an  elastic  tube.  One  tube  ends  in  a 
long  ivory  noole  for  insertion  into  the  boweL 
The  other  end  dips  into  a  bowl  of  water.  When 
the  bag  is  compressed  by  the  hand  anything  it 
contains  is  forced  out  through  the  nozzle;  when 
it  is  allowed  to  expand  it  sucks  up  a  fresh  sup¬ 
ply  of  water  by  the  other  tube,  the  movement 
of  the  water  being  directed  by  valves.  Take  a 
small  bowl  of  tepid  water,  work  the  syringe  for 
a  little  time  till  it  is  found  to  be  in  good  work¬ 
ing  order,  expelling  a  steady  stream  of  water, 
unmixed  with  air,  from  the  nozzle  with  each 
compression  of  the  bag.  Now  oil  the  nozzle, 
and  by  a  twisting  movement  gently  pass  it  up 
into  the  child’s  bowel,  using  no  force,  and  direct¬ 
ing  the  point  slightly  backwards  and  to  the  left, 
the  child  lying  on  its  left  side  in  bed  or  in  the 
nurse’s  lap.  An  ivory  plate  prevents  it  being 
pushed  too  far.  Then  gently  but  steadily  squeeze 
the  bag  till  the  water  has  all  passed  into  the 
bowel,  then  relax  and  let  it  refill,  gently  press 
again.  TaJte  care  that  all  the  time  the  other  tube 
— the  inlet  tube — it  dipping  below  the  mrfctce  of 
the  water  in  the  bowl,  to  that  no  ctir  it  tucked  in. 
Even  in  the  case  of  quite  a  young  child  the 
quantity  injected  by  two  or  three  compressions 
of  the  bag  is  not  too  much,  when  it  is  desired 
to  act  well  and  quickly.  With  older  children 
a  small  bowlful  of  water  may  be  injected  with 


perfect  safety.  Besides  plain  water,  soapy 
water  and  salt  and  water  are  often  used,  one 
table-spoonful  of  salt  to  half  a  pint  of  water. 
The  salt  and  water  act  quickly  and  energeti¬ 
cally.  When  an  enema-qrringe  cannot  be  ob¬ 
tained,  a  brass  one  with  ivory  point  may  be 
used.  Glass  syringes  are  rather  to  be  avoided, 
and,  if  used,  great  care  must  be  taken  that  the 
point  is  quite  round  and  not  sharp,  and  that  it 
is  not  broken  in  the  boweL 

The  second  thing  that  may  be  done  for  a  child 
threatened  with  some  illness  that  looks  serious 
is  to  give  it  a  special  warm  bath  or  wrap  it  in 
a  warm  pack. 

To  give  the  warm  bath  the  water  should  be 
at  a  temperature  of  98°  Fahr.,  and  it  is  best  to 
test  the  heat  by  the  thermometer  rather  than 
by  feeling  with  the  hand.  The  child  should  be 
set  in  the  bath  up  to  the  neck,  and  a  blanket 
fastened  round  the  neck  of  the  child,  and  sweep¬ 
ing  round  the  sides  of  the  bath  should  com¬ 
pletely  envelop  bath  and  child.  The  child 
should  remain  in  the  bath  for  twenty  minutes 
to  half  an  hour,  the  heat  being  all  the  time 
maintained  by  frequent  additions  of  warm 
water  round  the  sides.  The  child  may  then  be 
lifted  up,  rolled  in  the  blanket  already  round 
its  neck,  and  without  any  drying  put  into  bed. 
After  another  hour,  or  even  less  if  the  child 
finds  the  blanket  too  disagreeable  to  let  it  rest, 
the  child  should  be  rapidly  rubbed  down,  clothed 
in  a  warm  flannel  gown  and  carefully  wrapped 
in  the  bed-clothes.  Or  the  child  may  at  once, 
on  being  lifted  from  the  bath,  be  rubbed  down, 
clothed  in  flannel  and  put  to  bed. 

The  warm  pack. — ^The  child  is  to  be  stripped 
naked  and  rolled  in  a  half-sheet  or  half-blanket 
wrung  lightly  out  of  warm  water.  It  should 
be  kept  so  for  an  hour  and  then  rubbed  down, 
and  its  flannel  night-gown  put  on.  Young 
children  grow  restless  by  being  imprisoned  in 
the  wet  sheet  They  are  usually  quiet  if  their 
arms  are  allowed  out 

The  benefit  of  the  warm  bath  is  that  it  brings 
the  blood  to  the  skin,  it  causes  the  blood-vessels 
of  the  skin  to  relax.  They  become  able  to  con¬ 
tain  more  blood  in  consequence,  and  thus  deeper 
parts  are  relieved  of  too  great  a  quantity  of 
blood.  At  the  same  time,  if  there  is  fever,  the 
water  used  being  of  a  considerably  less  degree 
of  heat  than  the  blood,  heat  is  withdrawn  from 
the  body,  and  that  has  a  soothing  efiect  on  the 
nervous  system.  If,  as  has  been  advised,  an 
injection  has  previously  been  given  and  has 
produced  free  evacuations,  the  unloading  of  the 
bowels  will  have  already  acted  in  a  similar  way. 
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The  blood  irill  have  been  diverted  from  the 
head  and  central  nervoas  syetem,  and  the  calm¬ 
ing  effect  of  the  bath  or  hot  pack  will  be  all  the 
more  perceptible  because  of  this  previous  action. 

Now  these  two  methods  of  treatment  of  chil¬ 
dren  are  simple  in  the  extreme,  and  if  carried 
out  with  a  moderate  degree  of  intelligence  are 
incapable  of  doing  harm.  They  will  often  dispel 
from  the  child  within  a  short  time  all  the  more 
alarming  symptoms,  and  secure  for  it  some  quiet 
rest  and  sleep.  Often  a  child,  that  late  in  the 
evening  shows  signs  of  some  serious  illnees,  if 
treated  in  this  way,  and  if  care  ia  given  to  the 
diet,  &c.,  as  already  directed,  will  appear  per¬ 
fectly  well  in  the  morning.  Even  if  not,  and 
even  if  the  illness  does  go  on,  the  child  is  in  a 
much  more  favourable  condition  in  relation  to 
the  future  course  of  the  illnees  than  it  would 
have  been. 

AFFECTIONS  OF  THE  NEWLY-BORN 
CHILD. 

Irregularities  of  Form  in  the  Newly- 
born. 

An  irregularly  shaped  head  is  not  infre¬ 
quent  as  the  result  of  severe  labour,  or  the  use 
of  instruments,  &c.  It  is  frequently  extremely 
elongated,  perhiqw  badly  flattened  or  pressed  in 
at  one  side.  No  fear  is  to  be  entertained  on  this 
account  Within  a  few  days  the  head  will 
gradually  return  to  the  normal  shape. 

Tumours  or  swellings  may  exist  on  the  back 
of  the  head  or  at  other  parts  of  the  head.  Spina 
Bifida  is  the  name  given  to  a  tumour  occurring 
at  the  lower  end  of  the  backbone,  due  to  an 
arrest  of  the  growth  of  the  bone,  and  protrusion 
of  the  membranes  and  other  parts  of  the  spinal 
cord  in  the  shape  of  a  bag.  It  is  in  many  cases 
amenable  to  skilled  treatment  Such  swellings 
must  not  be  interfered  with  by  the  mother  or 
nurse.  They  are  carefully  to  be  guarded  from 
injury  or  pressure.  Spina  biflda  is  much  leas 
serious  than  the  similar  condition  of  the  head, 
and  children  bom  with  it  may  be  otherwise 
well-formed  and  healthy.  A  pad  should  be 
carefully  adjusted  and  fixed  over  the  swelling 
so  as  to  maintain  all  over  it  a  moderate  degree 
of  pressure. 

Defects  in  the  Opening  of  the  Bowel  or 
Urinary  Passages  sometimee  exist.  They 
should  at  once  be  brought  under  the  notice  of 
the  medical  attendant. 

Hare-lip. — Hare-lip  or  split-lip  occurs  on  the 
upper  lip,  the  split  being  on  one  aide  of  the  middle 


line  or  the  other,  or  on  both  aides.  It  is  due  to 
an  arrest  of  development.  For  the  upper  jaw  is 
formed  by  parts  from  each  side  growing  inwards 
towards  the  middle  line.  They  do  not  meet  in 
the  middle,  but  in  the  gap  left  growth  takes  place 
of  an  intermediate  part  which  in  time  unites 
completely  witli  the  parts  on  each  side,  and  thus 
the  complete  upper  jaw  is  formed.  This  inter¬ 
mediate  part  it  is  which' in  the  developed  con¬ 
dition  carries  the  four  front  teeth.  Now  hare¬ 
lip  is  an  arrest  of  the  growth  at  one  period  or 
another,  the  result  of  which  is  that  complete 
union  is  not  effected  at  one  or  other  side  or  at 
both.  The  split  may  involve  the  soft  parts 
cmly,  or  it  may  extend  through  to  the  bone.  In 
the  most  extreme  cases  the  central  part  of  the 
upper  jaw,  including  the  bone  and  soft  parts 
connected  with  it,  is  quite  ununited  with  the 
rest  o(  the  upper  jaw  at  each  side.  Often  this 
central  portion  is  projected  forwards  and  up¬ 
wards,  standing  straight  out  from  the  face,  and 
sometimes  it  is  so  much  twisted  to  one  side  as 
to  block  one  nostril,  out  of  which  it  seems  to 
be  sticking.  In  such  cases  the  palate  is  deft 
also,  that  is,  the  roof  of  the  month  is  defident 
in  the  middle  line,  owing  to  an  arrest  in  the 
development  of  the  bone,  whidi  should  have 
grown  forward  till  junction  and  complete  union 
was  effected  in  the  middle  line. 

Cleft-palate  in  slight  cases  only  involves  the 
soft  parts  at  the  back  of  the  mouth,  the  uvula, 
Ac.  (Fig.  136,  p.  S63).  As  it  extends  forward  it 
involves  the  bone,  till  in  extreme  cases  the  deft 
passes  from  back  to  front.  There  is  thus  no 
separation  between  the  cavities  of  the  mouth 
and  nostrils. 

When  hare-lip  exists  alone,  bone  union  being 
complete,  the  deformity  is  the  only  thing,  and 
it  can  easily  be  remedied  by  an  operation,  which 
will  leave  little  or  no  hint  of  the  original  con¬ 
dition.  But  when  it  is  associated  with  non¬ 
union  of  the  bone  it  interferes  with  suckling. 
This  may  sometimes  be  remedied  by  the  mother 
using  a  nipple  shield  with  a  large  nipple.  'When, 
however,  the  split  is  large  and  deft-palate  also 
exists,  suckling  ia  impossible,  and  even  feeding 
is  very  difficult.  Cleft-palate  may  exist  alone 
to  a  greater  or  leas  extent.  In  many  cases  it  is 
not  noticeable  till  the  child  begins  to  speak,  and 
then  it  is  recognised  by  the  peculiar  nasal 
“twang."  Both  conditions  can  be  remedied  by 
operations.  For  hare-lip  the  operation  should 
be  performed  before  teething.  It  is  not  attended 
by  danger,  and  its  results  in  improving  the  ap¬ 
pearance  are  remarkable.  For  cleft-palate  there 
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is  no  haste,  but  it  should  not  be  delayed  till  the 
child  has  learned  to  speak  and  baa  acquired  the 
“  twang.”  It  is  not  nearly  so  simple  an  opera¬ 
tion  as  the  former.  In  extreme  cases  the  separ¬ 
ation  may  be  too  great  to  permit  closure  by 
operation,  but  a  plate  may  be  made  to  cover  the 
opening. 

Blue  Disease  (Cydnoiii)  is  due  to  an  arrest 
of  development  interfering  with  proper  aeration 
of  the  blood.  While  the  child  is  still  in  the 
womb  its  own  lungs  are  inactive  and  unex- 
panded.  The  aeration  of  the  blood  of  the  child 
is  effected  indirectly  through  the  blood  of  the 
mother.  The  blood  of  the  child  passes  in  the 
vessels  of  the  cord  to  the  placenta,  whi(di  con¬ 
nects  the  child  to  the  mother,  and  is  there  puri¬ 
fied  by  exchanges  with  the  blood  of  the  mother. 
Betuming  from  the  placenta  the  blood  of  the 
child  passes  to  the  upper  chamber  of  the  right 
side  of  the  heart,  partly  directly  and  partly 
through  the  liver.  In  the  adult  the  right  and 
left  sides  of  the  heart  are  separated  by  a  com¬ 
plete  partition,  but  in  the  foetus  an  opening 
exists  through  which  the  pore  blood  can  pass 
directly  through  the  right  upper  chamber  to  the 
left,  and  from  the  left  side  it  is  then  distributed 
through  the  body.  After  birth  this  opening 
should  close,  and  then  the  blood  requires  to 
pass  from  the  right  side  through  the  lungs, 
where  it  is  purified,  before  it  reaches  the  left 
In  rare  cases  this  opening  remains  unclosed, 
and  thus  while  part  of  the  blood  passes  through 
the  lungs  to  the  left  side,  part  escapes  directly 
from  right  to  left  without  previously  passing 
through  the  lungs,  and  thus  without  aeration. 
The  blood  is,  therefore,  constantly  deficient  in 
oxygen,  and  the  blueness  arises  in  consequence. 
The  child’s  skin,  its  cheeks,  lips,  hands,  and 
feet  are  markedly  livid,  the  fingers  and  toes 
are  clubbed  and  the  nails  are  incurved.  It 
breathes  rapidly  and  is  liable  to  attacks  of 
breathlessness.  In  marked  cases  death  usually 
occurs  in  a  few  days,  in  slighter  cases  life  may 
be  prolonged  for  some  years.  All  that  can  be 
done  is  to  keep  the  child  quiet  and  to  protect 
from  cold. 

Tongue  -  tied.  —  This  condition  is  due  to 
shortening  of  the  bridle  of  the  tongue.  When 
it  is  present  the  child  cannot  posh  the  tongue 
out  over  the  lips;  and  it  interferes  with  the 
suckling.  It  is  easily  set  right  by  turning  up  the 
tongue  and  dividing  the  front  of  the  bridle  by 
means  of  a  blunt-pointed  pair  of  scissors.  This 
should  only  be  done  by  a  medical  man,  for  if  the 


scissors  be  directed  upwards  one  of  the  blood¬ 
vessels  running  along  the  under  surface  of  the 
tongue  may  be  injured. 

Cataract.  —  Children  are  sometimes  bom 
with  white  spots  in  the  lens  of  the  eye,  inter¬ 
fering  with  sight,  or  the  whole  lens  may  be 
white,  rendering  seeing  impossible.  This  is  due 
to  some  defect  of  nourishment  in  the  womb. 
The  child  should  be  taken  early  to  an  oculist, 
as  an  operation  is  frequently  necessary  very 
early  to  prevent  changes  arising  in  the  eye  that 
would  interfere  with  the  usefulness  of  an  opera¬ 
tion  at  a  later  period.  (See  p.  374.) 

Diseases  of  the  Newly>bom. 

Uloeratlon  or  Bleeding  at  the  Navel.— 

If  the  bleeding  be  from  the  attached  piece  of 
cord  it  should  be  tied  a  second  time  nearer  the 
belly.  This  may  occur  some  houia  after  birth 
because  the  curd  has  been  improperly  tied.  The 
clothing  should  be  immediately  undone  and  the 
cord  tied  again  between  the  former  place  and 
the  belly.  Four  or  six  strands  of  linen  thread 
form  the  best  material  for  the  purpose.  It  may 
also  occur  owing  to  the  remains  of  the  cord  being 
too  early  separated.  If  so,  the  bleeding  is  beet 
stopped  by  gentle  steady  pressure  with  tlie 
finger  or  a  small  pad.  It  should  not  be  allowed 
to  continue,  else  the  slow  drain  may  be  very 
hurtfuL  If  the  part  be  not  healing  properly,  it 
should  be  carefully  sponged  frequently,  and  if 
necessary  may  be  painted  with  an  astringent 
like  syrup  of  tannin,  or  tannate  of  glycerine. 

Inflammation  of  the  Eyes.— One  form  of 
inflammation  of  the  eyes  of  a  newly-bom  child, 
if  not  watched  with  great  care,  may  ruin  the 
child’s  eyes  in  the  course  of  a  few  days,  and 
render  the  infant  incurably  blind.  It  begins 
usually  about  the  third  or  fourth  day  after 
birth.  The  eyelashes  stick  together,  and  the 
borders  of  the  lids  are  red  and  crusted.  Both 
eyes  are  attacked,  the  one  after  the  other.  The 
lids  become  swollen,  and  in  a  day  or  two  thin 
fluid  pours  out  of  the  eyes,  the  fluid  in  about 
a  week  has  changed  to  matter,  with  which  the 
eyes  are  constantly  overflowing.  The  treatment 
consists  in  keeping  the  eyes  scrupulously  and 
constantly  clean.  Use  warm  water,  and  a  soft 
rag  or  lint:  open  the  et/et  thoroughly,  turning  out 
the  tide,  and  cleaning  atpay  every  particle  of 
matter.  To  the  warm  water  a  few  drops  of 
Condy’s  fluid,  sufficient  to  make  the  water 
slightly  piuk,  may  be  added.  Thu  mutt  be  done 
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not  once  nor  tteice  daily  but  very  often,  eo  that  no 
matter  u  ailowed  to  aacumulate  in  the  eye.  No 
ointments  should  be  used.  The  infianunstion, 
however,  is  of  so  dangerous  a  character  in  its 
effects  upon  the  sight,  that  no  time  should  be 
lost  in  having  proper  medical  treatment 

Jaundiee. — This  is  not  uncommon  during 
the  first  or  second  week  of  infant  life,  the  skin 
and  white  of  the  eyes  becoming  quite  yellow, 
and  the  stools  colourless.  It  is  not  to  bs  feared. 
Usually  no  remedies  are  required.  It  will  pass 
off  often  as  quickly  as  it  came.  If  excessive 
give  a  small  dose  of  castor-oil  only. 

Swelling  of  the  Breasts.— This  is  not  in¬ 
frequent  in  newly-born  children.  The  breasts 
are  firm  and  tense,  and  occasionally  fluid  like 
milk  oozes  from  them.  They  ahmdd  not  be 
equeeud  or  preeeed  in  any  vay.  Gentle  rubbing 
with  warm  oil  is  often  all  that  is  necessary. 
Where  redness  or  a  purplish  tinge  indicates  a 
more  severe  form  of  swelling,  a  soothing  poul¬ 
tice  of  warm  bread  and  water  should  be  applied, 
or  a  warm  sponge  held  on  them  eadi  time  the 
child  is  bathed. 

Retention  of  Urine  and  Stools.— This  may 
be  caused  by  some  defect  already  alluded  to 
(p.  457).  The  nurse  is  never,  by  any  means,  to 
give  "nitre”  in  the  hope  of  causing  the  cMd 
to  make  water.  She  may  use  a  warm  bath,  or 
place  warm  cloths  over  the  lower  part  oi  the 
belly,  and  that  usually  will  be  sufficient.  The 
attention  of  the  medical  attendant  should  be 
directed  to  the  child  if  this  is  insufficient. 

Moles  and  Mother’s  Marks.— These  have 
been  sufficiently  considered  on  pages  247  and 
322. 

DISEASES  COMMON  TO  CHILDHOOD. 

Ailments  at  the  Periods  of  Teething  and 
Weaning. 

The  period  of  teething  is  undoubtedly  a  time 
when  the  child  is  easily  upset,  restiess  and 
highly  excitable,  and,  therefore,  more  liable  to 
ailments  than  at  other  times.  But  it  is  quite 
certain  that  to  the  teething  process  is  attri¬ 
buted  all  aorta  of  trouble,  due  raUier  to  careless 
nursing  and  bad  management.  In  some  cases 
the  child  is  dosed  with  medicines  of  one  kind 
or  another,  in  other  cases  the  excuse,  "  Oh!  it 
is  just  the  teeth,”  is  given  for  every  disturbance 
of  health ;  and  without  much  further  thought 
the  mother  or  nurse  waits  on  time  to  remedy 
the  ailment,  when  the  teeth  will  all  have  been 


cut  Both  methods  are  mistaken.  It  is  not  to 
be  forgotten  that  the  child  is  at  a  stage  of  de¬ 
velopment  when  it  is  in  a  peculiarly  sensitive 
condition,  but  just  for  this  reason  more  watch¬ 
ful  care  is  to  be  exercised,  and  while  medicines 
are  avoided  more  attention  is  to  be  paid  to 
good  management  Disturbances  of  stomach 
and  bowels  are  common,  looseness  of  bowels 
especially.  These  are  to  be  met  by  careful 
nursing  and  dieting,  as  indicated  on  p.  460. 
The  same  careful  management  will  diminish 
the  restlessness  and  excitability  of  the  child. 
If,  however,  the  bowels  being  free  and  regular, 
the  child  is  much  disturbed,  mothers  often  feel 
they  must  give  something  to  calm  and  soothe. 
Again  it  is  necessary  to  repeat  the  warning 
against  so-called  soothing  syrups,  given  on 
p.  447.  One  drug,  however,  may  be  given  to 
calm  the  nervous  system,  and  it  is  devoid  of 
danger.  It  is  bromide  of  potassium.  Let 
32  grains  be  dissolved  in  a  little  water  and 
made  up  to  one  ounce,  that  is  eight  tea-spoon¬ 
fuls,  with  simple  syrup.  Of  this  a  tea-spoonful 
is  given  occasionally,  but  not  frequently  re¬ 
peated.  Lancing  the  gums,  so  often  resorted 
to,  is  as  a  rule  a  barbarous  practice,  and  is  never 
done  by  modem  physicians,  unless  the  gum 
over  the  coming  tooth  is  distinctly  red  and 
angry  looking,  and  the  tooth  near  the  sur¬ 
face. 

Inflammation  of  the  gums  does  justify  the 
procedure,  and  is  greatly  relieved  by  it,  and 
that  even  though  the  tooth  be  not  yet  near  the 
surface.  The  inflammation  is  readily  known 
by  the  swollen  state  of  the  gum,  and  its  dark- 
red  appearance.  In  such  a  ease,  when  the  tooth 
is  yet  deep  in  the  gum,  the  lance  should  be 
applied  to  the  side  and  not  over  the  coming 
tooth.  For  if  the  wound  heal  before  the  tooth 
is  cut  the  scar  is  likely  to  make  the  cutting  of 
the  tooth  more  difficult. 

At  the  period  ot  weaning  disorder  of  stomach 
and  bowels  is  frequent  This  difficulty  may  also 
be  overcome  by  ihanagement  If  the  child’s 
bowels  are  very  troublesome,  the  mother  had 
better  delay  the  process  for  a  little  and  then 
try  again,  or  effect  it  very  slowly. 

Coughs,  Colds,  and  Affections  of  the 
Chest. 

Cold  may  take  the  form  of  running  at  the 
nose — snuffles — (preceded  by  frequent  sneez¬ 
ing),  watery  eyes,  some  degree  of  feverUhness, 
and  the  child  is  cross.  This  is  a  form  of  what 
is  called  "catarrh,”  from  two  Greek  words 
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me&Ding  ‘‘a  ranning  down”  (see  p.  154).  It 
may  extend  from  the  nose  to  the  throat,  caus¬ 
ing  it  to  become  red  and  swollen,  maj  pass 
down  into  the  windpipe,  and  maj  also  cause  a 
similar  condition  in  the  stomach,  called  catarrh 
of  the  stomach.  In  these  severer  forms  there 
will  be  loss  of  appetite,  white  tongue,  and  if  the 
child  can  speak  it  may  complain  of  headache 
and  pains  in  the  back  or  limbs.  Whether  the 
attack  be  mild  or  severe,  simple  treatment  is  all 
that  is  required,  that  is,  give  the  child  a  warm 
bath,  keep  it  warm  in  bed,  give  gentle  opening 
medicine — castor-oil — at  once,  let  it  be  fed  on 
slope,  and  give  thrice  or  so  daily  5  to  10  drops 
ipecacuanha  wine.  If  the  nose  is  very  much 
obstructed  some  relief  may  be  given  by  laying 
over  it  a  sponge  squeezed  out  of  hot  water. 
This  is  all  the  treatment  that  should  be  adopted 
without  medical  advice.  This  affection  may, 
however,  go  on,  the  lungs  may  become  affected 
and  bronchitis  or  other  disease  of  the  chest 
result. 

Bronchitis  (p.  270). — This  will  be  attended 
with  quick,  hurried  breathing,  with  ffusbed 
face,  and  other  aggravated  signs.  The  ear  ap¬ 
plied  to  some  part  of  the  chest  may  detect 
wheezing  or  piping  sounds.  These  are  too  seri¬ 
ous  forms  of  disease  to  be  delayed  over,  and 
medical  aid  should  speedily  be  secured.  The 
treament  advised  on  p.  271  may  be  adopted  for 
children  to  the  extent  of  applying  a  hot  poultice 
occasionally  to  the  affect^  side  of  the  chest, 
and  using  the  bronchitis  -  kettle,  a  constant 
stream  of  steam  being  poured  in  the  neighbour¬ 
hood  of  the  child’s  cot. 

Cough  is  present  in  most  of  the  above  affec¬ 
tions,  and  is  to  be  treated  as  described  for  cold. 
But,  not  infrequently,  especially  when  the  back 
part  of  the  throat  is  evidently  red  and  con¬ 
gested,  the  cough  may  be  very  irritating  and 
even  snffocative.  This  is  often  relieved,  in  ad¬ 
dition  to  the  means  already  mentioned,  by  put¬ 
ting  a  small,  mild,  hot  poultice  on  the  front  of 
the  neck,  just  over  “Adam’s  ap^de,”  and  giving 
repeated  small  doses  of  ipecacuanha  wine,  and 
if  necessary  by  using  the  steam  from  a  kettle 
as  noted  above. 

'There  is  a  cough,  however,  which  should 
rouse  instant  intention,  a  hoarse  muffled  cough 
“  like  the  distant  bark  of  a  puppy,”  or  a  con^ 
with  a  ringing  metallic  sound — a  brassy  cough. 
Let  the  mother  or  nurse  be  on  guard  against 
croup,  of  which  this  is  strongly  suspicious.  (See 
p.  4ia) 


Affections  of  the  Mouth,  Stmnaeh,  and 
Bowels. 

Thrush. — In  this  disease  the  tongue  and  in¬ 
side  of  the  mouth  are  covered  by  white  patches 
of  a  peculiar  growth,  sometimes  forming  a  con¬ 
tinuous  white  crust  It  is  often  accompanied 
by  disordered  stomach  and  bowels,  particularly 
if  the  child  be  weakly.  The  patcb«  are  really 
due  to  the  growth  of  a  minute  microsc»pic 
plant,  flourishing  because  of  the  unhealthy  state 
of  the  digestive  canaL 

T reatment  (1)  Give  mild  opening  medicine 
— magnesia  with  a  little  rhubarb.  (2)  Correct 
at  once  any  errors  in  diet  (3)  Apply  to  the 
mouth  borax  and  honey,  or  glycerine  with  an 
equal  part  of  solution  of  borax,  or  chlorate  of 
potash  (20  to  30  grains  of  either  to  an  ounce  of 
water).  The  disease  will  not  be  properly  cured 
unless  the  disordered  stomach  is  set  right  by 
proper  dieting. 

Ulcers  on  Lips  and  different  parts  of  the 
month  occur  readily  in  children  whose  stomach 
and  bowels  are  in  bad  condition.  Treatment  is 
the  same  as  for  thrush. 

Inflammatitm  of  the  Mouth  of  an  ex¬ 
tremely  serious  kind  is  seen  in  weakly,  ill-fed 
children,  living  in  large  towns,  in  badly-aired 
apartments.  It  frequently  follows  on  measles 
or  other  weakening  disease.  It  begins  as  an 
ulcer,  of  a  dirty  ash-gray  colour,  on  the  lip  or 
inside  of  the  cheek,  and  eats  its  way  into  the 
cheek  and  gums.  The  face  is  swollen,  saliva 
dribbles  from  the  month,  the  breath  is  foul¬ 
smelling,  and  the  teeth  may  drop  out  The  pulse 
htils,  the  stomach  and  bowels  become  disordered, 
and  death  results,  often  very  rapidly,  from  ex¬ 
haustion. 

Treatment  requires  first  of  all  to  be  directed 
to  cleanse  the  stomach  and  bowels  by  a  doee  of 
rhubarb  and  magnesia.  Nourishing  food  must 
be  freely  supplied,  but  in  small  quantities  given 
often,  milk  and  beef- tea  specbdly.  Wine  is 
frequently  needed  to  combat  the  feeblenesa  A 
mixture  of  chlorate  of  potash,  60  grains,  syrup, 
1  ounce,  and  water,  3  ounces,  should  be  obtained, 
of  which  one  to  two  tea-spoonfuls  should  be 
given  every  four  hours.  The  mouth  should  be 
bathed  with  a  solution  of  30  grains  chlorate  of 
potash  to  1  ounce  of  water. 

Derangements  of  the  Stomach  and 
Bowels. — ^These  are  ofteneet  due  to  improper 
feeding;  they  also  are  frequent  at  periods  like 
teething,  weaning,  and  so  on.  They  may  l« 
due  to  excessive  quantity  of  the  milk  or  altered 
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quality.  If  the  child  be  at  the  breast  it  may 
have  been  too  freqnently  suckled,  or  owing  to 
some  condition  of  the  mother,  or  some  improper 
food  taken  by  her,  the  quality  of  her  milk  has 
been  changed.  This  can  be  easily  remedied. 
If  the  child  is  not  at  the  breast  ^e  quantity 
and  kind  of  food  it  is  getting  must  be  seen  ta 
Similarly  too  sudden  weaning,  or  irritation  due 
to  teething,  may  be  the  cause.  If  the  cause  can 
be  discovered  let  it  be  removed  at  once,  and 
probably,  without  further  steps,  but  simply 
under  the  influence  of  proper  food,  given  at 
proper  intervals  and  in  the  right  quantity,  the 
child  will  be  restored. 

Vomltillgr  ia  ona  sign  ot  stomach  derange¬ 
ment  If  the  child  vomits  the  milk,  unchanged, 
soon  after  taking  it,  and  is  immediately  well 
and  cheerful,  it  Ka»  had  too  much.  Therefore 
let  the  quantity  and  fi^nency  of  suckling  be 
diminished.  Or  if  the  child  vomits  frequently 
and  looks  pale  and  exhausted,  is  fretful  and 
whining,  and  never  easy  unices  when  at  the 
breast,  sucking  greedily  and  never  satisfied, 
here  again  there  is  indigestion,  caused  also 
probably  by  improper  dieting.  If  regulating 
the  feeding  in  the  ordinary  way  (p.  441)  doee 
not  allay  the  irritability  of  the  stomach,  stop 
altogether  giving  the  (n-dinary  quantities,  and 
give  very  small  quantities  of  milk — one  or  two 
tea-spoonfuls — at  intervals  of  twenty  minutes 
or  half  an  hour,  for  a  considerable  number  of 
hours,  or  till  the  vomiting  ceases.  Then  gra¬ 
dually  increase  the  quantity  and  lengthen  the 
intervals,  till  ordinary  quantities  are  given 
every  three  or  four  hours.  A  warm  poultice 
over  the  stomach  will  also  help.  Vomiting, 
persistent  no  matter  what  or  how  little  is  taken, 
occurs  in  disorder  of  the  stomach  from  cold. 
If  the  plan  already  advised,  one  or  two  tea- 
spoonfuls  at  a  time  and  at  brief  intervals,  and 
warm  applications  over  the  belly,  doee  not 
arrest  it,  then  let  some  ice  be  obtained.  A  few 
pieces  should  be  put  into  a  glass  of  fresh  milk, 
and  the  whole  allowed  to  stand  till  the  milk  is 
ice-cold.  Of  this  give  the  child  a  tea-spoonful, 
or  at  the  meet  two  every  half-hour  or  so,  and 
apply  warmth  outside.  After  the  lapse  of  some 
hours  give  the  iced  milk  lees  frequently,  and 
give  one  or  two  tea-spoonfuls  of  ordinary  milk 
between  the  doses.  The  irritability  will  al¬ 
most  certainly  yield  to  this  method,  and  gra¬ 
dually  larger  quantities  of  ordinary  mUk  at 
longer  intervals  may  be  given.  Jt  u  needful  to 
avoid  giving  any  oontideraUe  quantity  of  the  iced 
milt  at  a  time,  for  that  would  be  hwtful. 


Ctrfle  and  Flatolenee  are  manifested  by  the 
infant  suddenly  becoming  fretful.  It  draws  up 
its  legs  towards  the  belly  and  cries  for  a  time, 
and  then  returns  to  its  usual  state.  This  is  re¬ 
peated  on  another  attack.  The  distress  may  be 
great  and  the  pain  long,  shown  by  the  long- 
continued  screaming  and  violent  movements 
of  the  lege,  and  it  may  be  relieved  by  a  dis- 
chaige  of  wind  or  stools.  Here,  again,  look  to 
the  food  the  child  is  receiving.  Get  rid  of  any 
iiritating  matter  by  giving  a  doee  of  castor-oil, 
after  which  magnesia  in  doses  of  3  to  5  grains, 
or  fluid  magnesia,  one  to  tvro  dessert-spoonfuls, 
may  be  given  occasionally  if  required.  When 
the  colic  is  present  rubbing  the  belly  with  the 
warm  hand,  or  applying  hot  cloths  will  relieve 
it  The  only  other  remedy  that  the  mother 
or  nurse  should  use  is  dill-water,  of  which  half 
to  one  tea-spoonful  is  sufficient,  or  essence  of 
anise,  5  drops  on  sugar. 

DlarrhOBA. — ^This  may  be  of  a  simple  kind 
in  which  merely  the  number  of  motions  is  in¬ 
creased.  Such  looseness  is  often  the  result  of 
the  irritation  of  teething,  or  the  result  of  wean¬ 
ing,  and  is  not  to  be  regarded  with  alarm, 
though  it  is  to  be  watched.  Changing  the  diet 
entirely  will  often  suffice  to  stop  it.  Thus  in¬ 
stead  of  cow's  milk  give  goats'  or  asses'  milk,  or 
condensed  milk;  or,  if  this  does  not  succeed,  stop 
milk  entirely  and  give  thin  arrowroot  made 
with  water,  weak  chicken  or  mutton  broth, 
&C.  Frequently  the  addition  of  lime-water  to 
the  milk  (a  table-spoonful  or  so  to  a  cupful  of 
milk)  may  check  the  diarrhoea,  or  5  drops  of 
ipecacuanha  wine  in  a  tea-spoonful  of  dill-water 
every  hour  or  two  if  the  looseness  is  continuoua 
Laudanum  ehould  on  no  account  be  given  by  a 
mother  or  nuree.  Even  a  single  drop  has  been 
the  cause  of  a  child’s  death.  As  regards  beef- 
tea  and  broths  it  is  to  be  noticed  that  if  given 
strong  and  in  any  quantity  they  rather  en¬ 
courage  the  looseness.  Therefore  let  them  be 
given  weak  and  in  small  quantities  at  a  time; 
and  further  to  check  the  tendency  to  increase 
the  looseness  it  is  well  to  boil  the  beef -tea  or 
broth  with  sufficient  corn-flour  to  thicken  it 
slightly.  Besides  the  simple  form  of  diarrhoea 
there  are  others  in  which  the  motions  are  green¬ 
ish,  slimy  and  offensive,  and  passed  with  strain¬ 
ing,  accompanied  by  great  pain  and  exhaustion, 
the  purging  being  attended  by  vomiting. 

Looseness  due  to  an  inflammatory  condition 
of  the  digestive  tract,  an  intestinal  catarrh 
(see  p.  162),  is  attended  by  symptoms  of  this 
kind. 
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Infantile  cholera  or  summer  diarrhoea  of 
children  ie  alao  of  this  deecriptioD.  It  uatudly 
begins  suddenly  with  Tomiting  of  milk  little 
changed  and  with  the  paaeage  from  the  bowel  of 
greenish -yellow  material,  flaky,  and  containing 
lumps  of  undigested  food.  The  child  is  restless, 
pained,  as  evidenced  by  the  movements  of  the 
legs,  and  cries  for  and  greedily  drinks  water.  The 
motions  become  watery  and  oolourleas,  and  so 
much  fluid  is  passed  from  the  body  in  a  short  time 
that  the  child  becomes  excessively  exhausted, 
with  pinched  dusky  face  and  hollow  eyes.  This 
is  a  very  dangerous  kind,  for  the  child  may  die 
exhausted  in  a  comparatively  short  time.  No 
delay  in  getting  medical  advice  should  be  suf¬ 
fered  in  such  severe  forms.  Till  this  can  be  got 
the  ordinary  diet  should  be  stopped.  The  child 
should  have  plenty  of  cold  water  to  drink,  and 
should  be  permitted  to  suck  small  pieces  of  ice. 
The  belly  should  in  all  cases  be  kept  warm,  and 
much  maybe  done  by  rubbing  or  applying  warm 
cloths,  or  a  hot  poultice  made  of  equal  parts  of 
mustard  and  flour  should  be  applied  over  the 
belly.  At  the  outset  it  is  well  to  give  a  single 
(loss  of  castor-oil  to  clear  away  any  irritating 
material.  The  following  mixture  may  then  be 
used: — 

Aromatio  Spirit  of  Ammonia... qtiarter  of  an  ounos. 


Ipeoacuanha  Wins . 60  drops. 

Suboitrato  of  Bismuth . 24  grains. 


Mucilage  and  Syrup,  of  each...l  ounce. 

Mis,  and  give  a  tea-apoonful  every  two  hours  as  re¬ 
quired. 

White  of  egg  beat  up  in  water  and  slightly 
sweetened  may  also  be  given  to  drink.  To 
meet  exhaustion  5  to  15  drops  of  brandy  in 
water  may  be  given  every  half-hour  or  hour  as 
seems  necessary.  It  is  exceedingly  dangerous 
to  give  laudanum  in  such  cases,  and  as  a  rule  it 
should  be  given  only  by  the  medical  man  him¬ 
self.  If,  however,  the  case  is  urgent,  and  medi¬ 
cal  advice  not  obtainable  at  the  time,  a  nngU 
drop  may  be  added  to  the  brandy  and  water  if 
the  child  is  a  year  old  or  nearly  so.  This  may 
be  repeated  in  two  or  three  hours  if  deemed 
necessary,  but  not  a  third  time  without  advice. 
Should  the  child  fall  into  a  natural  sleep  it  is 
probably  a  good  sign.  When  the  acute  stage  is 
passed,  milk  should  be  given  in  small  quantities, 
to  which  lime-water  has  been  added,  and  the 
milk  should  first  be  boiled. 

Chronicdiarrhoea,  which  occurs  between  wean¬ 
ing  and  the  end  of  teething,  is  best  met  by  the 
use  of  raw  beef  if  the  changes  in  diet  advised  at 
the  beginning  of  this  article  are  not  sufficient. 
The  beef  is  scraped  into  a  pulp  and  mixed  with 


salt,  sugar,  or  fruit-jelly,  and  rolled  into  little 
balls  or  given  as  a  sort  of  paste.  Small  quanti¬ 
ties  are  given  at  first,  and  gradually  increased 
till  a  child  may  take  a  quarter  of  a  pound  of 
meat  so  prepared  daily.  The  only  drink  allowed 
is  white  of  egg  in  sweetened  water.  After  a 
time  the  ordinary  diet  may  be  gradually  re¬ 
stored.  To  avoid  the  danger  of  worms  the  best 
meat  should  be  obtained. 

Intestinal  Obstruction  as  it  occurs  in  chil¬ 
dren  is  in  the  form  of  intuaauaception,  in  which 
one  piurt  of  the  bowel  slips  into  another  part,  as 
one  part  of  the  finger  of  a  glove  may  be  made 
to  slip  into  the  neighbouring  part  It  is  met 
with  in  infancy  and  early  childhood,  the  male 
child  being  more  liable  to  it  than  the  femala 
It  is  occasioned  by  irregular  action  of  the  bowels, 
sometimes  set  op  by  improper  food,  by  the 
presence  of  worms,  or  by  diarrbcea.  It  is  very 
liable  to  be  misunderstood,  the  illness  being 
taken  for  an  attack  of  colic  or  diarrhoea,  for 
though  proper  motions  are  not  passed,  a  bloody 
discharge  is. 

The  symptoms  arise  suddenly  with  very 
severe  pain,  readily  causing  convulsiona  Vomit¬ 
ing  soon  occurs,  and  the  vomit  it  o/ttn  atroaitd 
vith  Hood,  and  in  a  thort  time  becomes  tmdling 
of  faecal  mattere.  Severe  straining  at  stool  is 
present,and  a  bloody  discharge  is  passed  witiiout 
proper  motiona  On  examining  the  belly  the 
mass  of  obstructed  bowel  may  be  detected  as  a 
sausage-like  swelling.  The  child  may  die  in  a 
few  days  of  shock  or  exhaustion. 

The  treatment  must  be  prompt.  Vomiting  of 
material  from  the  bowel  and  the  discharge  of 
blood  should  lead  to  help  being  instantly  ob¬ 
tained.  Purgative  medieinu  do  harm.  The 
mother  or  nurse  may,  by  means  of  an  enema 
syringe,  inject  into  the  bowel,  slowly  and  care¬ 
fully,  thin  gruel  or  thin  starch.  This  may  be 
done  in  large  quantity  in  the  hope  of  releasing 
the  obstruction  by  filling  the  bowel,  and  so 
causing  it  to  slip  up  out  of  its  unnatural 
position. 

Costiveness.— It  must  be  noticed  that  some 
children  are  costive  by  habit,  and  have  motion 
only  once  in  two  or  three  days.  It  must  also 
be  remembered  that  frequent  dosing  with  medi¬ 
cine  is  itself  productive  of  costivenees,  and  is 
otherwise  injurious.  Medicines  should  there¬ 
fore  be  avoided  as  much  as  possible,  and  reliance 
placed  on  proper  dieting  and  on  training  the 
child  to  regular  habits,  to  train  it  to  seek  relief 
at,  as  nearly  as  possible,  the  same  time  every 
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dnj,  MMj  after  breakfaat  Cbasgiog  the  diet  ie 
often  as  raluable  for  ooetiveneas  as  for  diarrhoea. 
When  some  form  of  medicine  is  necessary  castor- 
oil  or  manna  may  be  used.  A  simple  treatment 
is  to  cut  a  piece  of  yellow  soap  into  the  shape 
and  half  the  length  of  the  little  finger  and  push 
it  gently  up  for  2  or  3  inches  into  the  bowel, 
and  there  allow  it  to  remain  till  it  excites  the 
motion.  If  two  or  three  days  have  been  allowed 
to  pass  without  the  child  securing  a  motion  it 
may  be  necessary  to  inject  one  or  two  syringe¬ 
fuls  of  tepid  water  as  directed  on  p,  456.  When 
castor-oil  is  given  for  ooetiTenees  it  is  well,  in¬ 
stead  of  giving  it  now  and  then,  to  give  a  small 
quantity  at  the  same  time  each  morning  for  a 
good  number  of  days,  and  when  the  bowels  are 
regular  the  quantity  should  be  gradually  di¬ 
minished  till  finally  it  is  stopped  altogether. 

Worau. — These  may  often  be  prevented  by 
the  careful  avoidance  of  improper  kinds  of  food, 
and  by  proper  seasoning  of  the  food  with  salt. 
They  are  often  introduced  with  animal  food. 
Great  care  should,  therefore,  be  exercised  in  the 
thorough  cooking  of  all  butcher-meat,  especially 
pork,  ham,and  sausages.  They  are  three  kinds 
— (1)  Tape-worm  passed  in  pieces  like  flat  white 
tape,  (2)  round -worm,  and  (3)  thread -worm. 
They,  and  all  the  symptoms  they  produce,  have 
been  sufficiently  described  on  p.  167  and  follow¬ 
ing  pages.  It  is  specially  thread-worms  that 
affect  children.  The  best  treatment  is  1  to  3 
grains  of  santonin  given  in  the  morning  in 
cream,  and  some  hours  afterwards  repeated  in¬ 
jections  of  tepid  water,  in  every  half-pint  of 
which  a  table-spoonful  of  salt  has  been  dis¬ 
solved,  serve  to  bring  them  away.  Steel-wine 
or  a  tonic  of  some  kind  should  thereafter  be 
given  to  the  child,  as  well  as  good  food,  as  de¬ 
bility  favours  the  presence  of  worms.  For  the 
method  of  injection  see  p.  456. 

Falling  of  the  BoweL  —  This  may  arise 
from  debility,  from  diarrhoea,  or  from  costive- 
ness  owing  to  straining.  It  is  to  be  prevented 
by  getting  the  child  into  a  proper  state  of 
health,  relieving  the  oostiveness,  or  checking 
the  diarrhoea.  Tht  bomi  mvat  not  be  allowed  to 
remain  down.  To  return  it  bathe  the  part  gently 
with  cold  water,  form  the  fingers  into  a  cone 
and  embracing  the  part  gently  push  it  upwards. 

Rupture. — This  may  occur  at  the  navel 
within  a  month  or  two  after  the  child’s  birth. 
It  is  a  swelling  which  increases  with  crying  or 
straining.  It  is  caused  by  a  portion  of  the 
bowel  being  forced  through  the  little  opening 


at  the  navel  under  the  skin.  The  bowel  must 
be  kept  within  the  belly  by  a  small  firm  pad, 
secured  by  a  bandage.  Rupture  in  the  groin 
shows  a  swelling  in  one  or  other  groin  passing 
downwards  and  inwards  to  between  the  legs. 
It  may  exist  at  birth  or  be  brought  on  by 
straining,  coughing,  or  crying.  The  bowel  should 
be  returned  at  once  into  the  belly,  and  a  proper 
truss  obtained  for  keeping  it  constantly  in  place. 

B6d-wettillflr(/ncoitlinence  o/  Urine). — Tliis 
is  a  frequent  affection,  and  is  due  very  often  to 
the  presence  of  some  irritant  in  the  bowels,  sucii 
as  worms,  or  about  the  private  parts.  Careful 
search  should,  therefore,  be  made  for  such  a 
cause.  Attention  should  be  given  to  the  diet 
to  avoid  an  irritating  quality  of  the  urine. 
Only  simple  food  should  be  given,  pastries  and 
such  things  being  avoided,  and  simple  drink 
also,  milk  or  water.  Before  going  to  bed  each 
night  the  child  should  be  set  down  in  a  warm 
salt-water  bath,  covered  with  a  blanket,  for  10 
to  20  minutes,  and  should  be  roused  several 
times  during  the  night  to  empty  the  bladder. 
It  is  also  recommended  that  the  child  should  be 
prevented  sleeping  on  its  back  by  some  simple 
oontrivanoe,  such  as  binding  on  a  thread  bobbin. 
If  these  measures  fail,  a  doctor  should  bespeedily 
consulted,  lest  the  habit  become  confirmed. 
Mothers  should  be  careful  that  children  are  not 
punished  for  what  may  be  a  weakness  rather 
than  a  fault.  If  a  doctor  is  not  easily  obtain¬ 
able,  let  the  child  get  2  to  4  drops  of  tincture  of 
belladonna  in  a  little  water  before  going  to  bed. 

Spasmodle  and  Nervous  Diseases. 

Convulsions  may  be  due  to  disordered  stom¬ 
ach  and  bowels,  caused,  for  instance,  by  too 
much  food,  or  by  improper  food  (unripe  fruit, 
raw  carrots,  turnips,  &&).  They  may  be  due  to 
teething,  constipation,  worms;  they  occur  some¬ 
times  at  the  beginning,  or  during  the  course,  of 
some  diseases,  such  as  scarlet  fever,  &c.,  and 
they  are  frequent  in  <1  of  the  brain,  such 
as  **  water  in  the  head.”  They  may  be  slight 
or  severe,  from  mere  twitching  of  face  to  thoee 
accompanied  by  staring  eyes,  distorted  features, 
and  violently  agitated  or  rigid  limbs.  Convul¬ 
sions  are  readily  caused  in  children  because  of 
the  nervous  matter  of  the  spinal  cord  being  very 
excitable  in  them,  owing  to  the  controlling 
action  of  the  brain  being  not  yet  well  developed. 
Any  irritation,  therefore,  conveyed  to  the  spinal 
cord  is  readily  communicated  to  nerves  passing 
to  various  groups  of  muscles,  and  a  stimuliu  is 
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tboB  qaickly  eonyeyed  to  the  muaclee  causing 
them  to  pass  into  a  state  of  rapid  contraction. 
Now  the  commonest  irritation  is  that  derived 
from  the  bowels  becanee  of  the  presence  of  some 
undesirable  material,  improper  food,  or  undi¬ 
gested  masses  of  food  for  example. 

The  period  of  teething  is  also  an  age  liable  to 
convulsionB,  not  only  becanse  of  the  constant 
irritation,  but  also  because  at  the  time  the 
child's  nervous  system  is  in  a  highly  excitable 
condition.  The  treatment  is  twofold  (a)  during 
the  attack,  and  (6)  preventive,  (a)  Loosen  the 
child’s  clothing:  dash  cold  water  in  its  face,  or 
on  the  chest.  A  mere  sprinkling  of  water  is 
of  no  use:  a  good  quantity  should  be  thrown 
straight  on  the  child.  Immerse  the  child  up  to 
the  belly  in  a  warm  bath,  and  apply  cold  to  the 
head.  If  the  cause  is  suspected  to  be  in  the 
stomach  give  a  dose  of  ipecacnanha  wine  to 
cause  vomiting,  from  a  tea-spoonful  upwards 
according  to  age ;  if  in  the  bowels  give  an  in¬ 
jection  according  to  directions  given  in  p.  456. 
In  any  case  an  injection  is  most  valuable.  Salt 
water  may  be  used  for  the  injection,  or  soap 
and  water,  or  castor-oil  and  warm  water,  (b) 
Correct  erron  in  diet :  if  the  gums  are  highly 
inflamed  and  seem  to  be  the  cause,  lancing  will 
relieve  them.  Frequently  convulsions  indicate 
very  serious  brain  mischief,  and  therefore  the 
advisability  of  at  all  times  consulting  a  doctor. 

Night-terrors,  in  which  a  child  starts  up 
from  sleep  shrieking  and  in  a  state  of  extreme 
terror,  are  commonly  caused  by  irritation 
through  undigested  or  indigestible  food.  Care 
in  the  management  of  food,  already  so  often 
advUed,  and  attention  to  the  bowels,  will  pre¬ 
vent  their  recurrence. 

Spasm  at  the  head  of  tiie  Windpipe— 
Child-orowlng— False  Croup.— The  child  is 
suddenly  seized,  and  frequently  during  sleep, 
with  spasm  that  prevents  the  entrance  of  air  to 
the  lungs;  the  face  becomes  swollen,  red,  and 
then  bluish,  owing  to  the  great  difficulty  of 
breathing.  The  child  is  extremely  agitated, 
and  there  seems  a  tendency  to  convulsions.  In 
a  short  time  the  spasm  yields,  the  air  rushes  in 
with  a  long  crowing  noise,  and  the  child  falls 
back  pale  and  exhausted,  and  becomes  in  a 
short  time  composed  as  if  nothing  had  happened. 
The  fit  nuiy  recur  and  may,  if  prolonged,  cause 
death  by  suffocation.  It  is  a  nervous  disease, 
and  occurs  owing  to  nervons  irritability.  The 
irritation  may  be  from  teething,  or  the  child 
may  be  so  excitable  that  a  alight  fright  may 


occasion  it  Use  cold  water  as  recommended 
in  convulsions,  and  allow  plenty  of  fresh  air. 
A  hot  foot-bath  with  mnstajd,  or  a  warm  bath 
for  the  whole  body  is  also  useful.  While  the 
child  is  in  the  fit  forcibly  open  the  mouth  and 
pull  forward  the  tongue,  grasping  it  by  a  hand¬ 
kerchief  between  fingers  and  thumb.  As  a  pre¬ 
ventive,  bromide  of  potaanum,  in  doses  from 
S  to  6  grains,  with  5  drops  spirits  of  ether  or 
tincture  of  valerian  is  useful  Examine  the 
teeth  and  watch  the  bowels,  so  that  any  cause 
of  irritation  may  be  remove. 

St  Vitus*  Dance  or  Chorea  is  discussed 
on  p.  125. 

Water-ln-the-Head  is  considered  on  pp. 
101  and  102. 

Paralysis  as  it  sometimes  attacks  children  is 
discussed  on  p.  122. 

Fevers  and  other  Infectious  Diseases. 

These  have  already  been  ducuseed  elsewhere. 

Scarlet  Fever.  -  ■  Refer  to  p.  399 

Measles  and  German  Measles,  400 


Typhus  Fever,  .  .  .  „  410 

TypboM  Fever,  .  .  .  „  411 

Small-pox,  .  .  .  .  „  402 

Cbloken-pox,  -  •  •  -  „  410 

Whooplns-Coush,  -  •  -  „  416 

Diphtheria  and  Croup,  -  -  „  417 

Mumps, . „  1S8 


Scroftila  and  Consumption. 

Refer  to  pages  431  and  282. 

Mothers  who  are  concerned  about  the  deli¬ 
cacy  of  Bome  child  ahonld  take  special  paine  in 
guarding  and  rearing  it,  after  the  manner  sug¬ 
gested  on  pages  282  and  431. 

Skin  Diseases. 

Skin  diseases  have  been  sufficiently  diacaeeed 
in  Section  XI.,  page  311  and  following  pages. 
In  general  they  are  to  be  treated  by  dieting, 
attention  to  the  bowels,  and  frequent  use  of  the 
bath  and  carbolic-add  or  tar  soap. 

Nettle-rash.— See  p.  314. 

Bed-gum  Bash.— See  Lichen,  p.  319. 

Tooth-rash  is  similar  to  the  above,  and  to 
be  treated  in  the  same  way. 

Sealled-head.  See  Eczema,  p.  318. — It  may, 
however,  be  noted  here  regarding  thia  akin 
affection  that  it  is  attended  by  the  formation 
of  "watery  heads,”  which  leak,  are  very  itdiy, 
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and  give  rise  to  yellowish -green  scabs.  It 
occurs  often  on  the  head,  ears,  nose,  &c.  The 
scabs  should  be  got  rid  of  by  warm  poultices 
of  soft  mashed  turnips.  Bathing  with  warm 
water  to  which  a  pinch  of  soda  has  been  added 
will  relieve  the  itching.  When  the  scabs  have 
been  compUteltf  removed,  the  ointment  men¬ 
tioned  on  p.  319  should  be  used;  or  better  still 
a  new  ointment  called  chrisma  sulphur.  The 
child’s  system  should  be  strengthened  by  cod- 
liver  oil,  chemical  food,  &c. 

Running  Ears  should  be  treated  by  gently 
syringing  the  ears  twice  or  thrice  daily  with 
lukewarm  water  (see  p.  382). 

Rickets. 

Refer  to  p.  30. 

Bow-legrs  are  to  be  prevented  by  treatment 
similar  to  that  for  rickets. 

Accidents. 

Scalds  and  Bums. — Remove  the  clothing  as 
carefully  as  possible.  Put  the  child  in  bed  and 
see  that  it  is  warm.  Arrange  a  box,  wire-guard, 
or  other  similar  contrivance  over  the  burned  part 
to  keep  off  contact  with  bed-clothes.  Under  such 
an  arrangement  the  injured  part  is  to  be  kept 
free  from  cloths,  cotton  or  other  material,  while 
at  the  same  time  kept  warm.  Paint  the  part, 
by  means  of  a  feather,  with  a  mixture  of  equal 
parts  of  raw  linseed-oil  and  lime-water.  This 
is  very  cool  and  soothing  if  freely  and  frequently 
applied.  In  every  house  a  bottle  of  this  mix¬ 
ture  should  be  kept,  and  quickly  painted  on  the 
slightest  bum  or  scald.  Should  a  child’s  cloth¬ 
ing  take  fire,  throw  over  it  a  shawl,  blanket,  or 
other  woollen  article,  and  so  smother  out  the  fire. 
If  the  mouth  or  throat  have  been  severely  scalded, 
let  ice  be  sucked  till  medical  aid  is  obtained. 

Wounds  and  Bruises.— If  the  wound  is 
clean  cut,  bathe  with  cold  water.  This,  with 
gentle  but  firm  pressure,  will  stop  bleeding. 
Remove  any  dirt  or  other  foreign  matter;  bring 
the  edges  together  accurately  and  keep  them 
there  with  plaster  and  a  bandage.  To  bruises 
apply  cold-water  cloths  if  it  u  attended  to  at 
once.  This  prevents  swelling  of  the  part. 
Any  swelling,  blueness,  &c.,  which  may  result 
can  afterwards  be  got  rid  of  by  aid  of  warm- 
water  cloths.  For  wounds  and  bruises  a  recent 
remedy  is  very  valuable,  the  extract  of  witch- 
hazel  It  is  sold  in  America  as  Pond’s  Extract 
The  writer  has  found  it  of  great  value  for  ar- 
temal  application. 


Sprains. — Rest  is  the  main  treatment  If 
the  sprain  receives  immediate  attention,  sur¬ 
round  the  parts  with  cloths  wrung  out  of  iced 
water.  This  keeps  down  the  swelling  and  re¬ 
lieves  pain.  Later,  or  if  the  cold  applications 
are  disliked,  apply  warm  cloths.  When  all  pain 
and  inflammation  have  quite  passed  away,  but 
Mt  tiU  then,  robbing  with  or  without  liniment 
will  help  to  restore  the  use  of  the  part 

Falls  on  the  Head  should  receive  careful 
attention.  The  child  should  be  put  to  bed  and 
keep  quiet  for  the  day.  He  should  also  receive 
a  large  dose  of  purgative  medicine,  castor-oil  or 
syrup  of  senna.  Cold  cloths  should  be  kept  to 
the  head  and  only  milk  diet  allowed.  If  the 
child  is  cold  warm  bottles  should  be  applied  to 
the  lower  limbs,  and  the  body  gently  rubbed, 
but  no  ttimulant*  of  any  kind  ehould  be  given. 

Bleeding  from  the  Nose  may  be  controlled 
by  the  application,  over  the  bridge  of  the  nose, 
of  sponges  soaked  in  cold  water.  If  it  occurs 
frequently  without  known  cause,  let  the  child’s 
health  be  inquired  into.  If  it  is  a  stout,  evi¬ 
dently  full-blooded  child,  keep  the  bowels  free, 
and  let  the  diet  be  veiy  simple.  If,  on  the  other 
hand,  the  child  is  delicate,  it  should  have  an 
iron  tonic,  like  chemical  food,  and  cod-liver  oil, 
and  plenty  of  nourishing  food. 

Foreign  bodies  In  the  Nose  and  Ears,  &c. 

—(1)  If  the  body  is  in  the  nose,  the  child  should 
be  made  to  take  a  deep  breath,  then  the  free 
nostril  closed,  and  a  strong  effort  to  blow  through 
the  blocked  nose  will  often  succeed  in  dislodg¬ 
ing  the  substance.  (2)  If  the  body  is  in  the 
ear,  syringing  may  be  used  if  the  body  is  not  a 
pea  or  a  eubelance  that  can  suck  up  the  leater  and 
swell.  Pins,  bodkins,  &c.,  should  be  used  with 
the  utmost  care,  especially  in  the  ear,  where  a 
slight  thing  will  injure  the  delicate  drum  of  the 
ear  and  destroy  the  power  of  healing  on  that 
side.  (3)  If  a  child  has  swallowed  a  pin,  a  coin, 
or  other  foreign  body,  purgative  medicines 
should  not  be  given,  nor  much  fluid  food,  but 
plenty  of  soft  food,  like  porridge,  rice,  corn-flour, 
saps,  &c.,  which  may  surround  the  body  and 
prevent  it  Injuring  the  stomach  or  bowels. 

Choking.— If  a  piece  of  food  has  stuck  in  the 
throat,  support  the  child’s  head  by  the  left  arm, 
open  the  mouth  with  the  handle  of  a  spoon  or  a 
piece  of  wood,  pass  in  the  forefinger  well  to  one 
side  of  the  mouth  against  the  cheek  and  push  it 
right  back  into  the  throat.  By  sweeping  the 
finger  round,  the  mass  may  be  hooked  out. 
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Section  XVL— RATE  OF  GROWTH  OF  CHILDREN. 


Parted  and  Rata  of  Growth  In  Ohlldran*. 

TK4  Value  of  Perieiie^  MttuurtmenU. 

Standarda  of  Growth : 

Tablet  thowing  HeigM,  Wtif^  te.,  at  deferent  Agee— 

(1)  la  bo]ra  and  man  of  the  arttaan  eUaa, 

Wlnglrla, 

(8)  In  boya  and  man  of  tha  moat  faroorad  elaaaaa. 

ComparitoH  betieeen  Otweth  nf  Bogt  and  Oirtt,  and  between  Chnwtk  of  Sage  ^  ^erent  Claetee. 

The  Seiation  Height  (a  ITa^Af— Tablaa  abowing  laeiaata  In  Walght  comaponding  to  a  certain 
Incraaaa  In  Haight 


Period  and  Bate  of  Growtli  In  Children. 

In  the  last  section  the  managentent  of  chil¬ 
dren  from  birth  up  to  a  few  years  of  age  has 
been  entered  into  in  some  detail.  It  is  not  neces¬ 
sary  to  follow  up  that  section  with  one  consider¬ 
ing  the  management  of  children  from  the  earlier 
years  to  the  age  of  manhood  or  womanhood. 
The  lines  on  which  such  management  should 
proceed  are  practically  similar  in  both  instances. 
For  details  regarding  food,  clothing,  exercise,  &c., 
reference  can  be  made  to  the  part  of  the  work 
devoted  to  Hygiene,  from  which  full  informa¬ 
tion  can  be  gleaned.  Investigations  undertaken 
in  recent  years,  however,  have  shown  that 
parents  and  guardians  of  children  have  always 
at  hand  a  simple  and  reliable  means  of  inform¬ 
ing  themselves  of  the  general  state  of  physical 
health  and  growth  of  the  children  under  their 
care,  a  means  of  assuring  themselves  that  their 
method  of  watching  over  the  bodily  well-being 
of  the  children  is  attaining  its  purpose.  This 
means  consists  in  observing  accurately,  from 
time  to  time,  the  growth  of  the  children  in 
height  and  weight 

A  large  number  of  statistics  shows  that  up  to 
the  age  of  about  22  years  in  boys  and  18  in 
girls  an  uninterrupted  increase  in  height  occurs 
in  a  state  of  health,  accompanied  by  a  regular 
increase  in  weight.  The  rate  of  increase  varies 
with  the  year  of  life,  and,  indeed,  also  with  the 
season  of  the  year.  Moreover,  a  multitude  of 
observations  has  shown  that  for  each  year  of 
life  there  are  a  certain  height  and  weight  and  a 
certain  rate  of  increase  which  can  be  set  down 
as  the  standard  for  that  year.  Diseased  condi¬ 
tions,  whether  apparent  or  not,  seriously  affect 
this  normal  increase.  Any  wide  departure 
from  the  general  rule,  if  not  actually  in  every 
case  indicative  of  disturbance,  becomes  at  least 
a  signal  of  possible  danger  and  a  warning  of 
the  need  of  careful  inquiry  into  the  state  of 
health.  Here,  then,  is  a  valuable  means,  ready 
to  the  hands  of  parents  and  all  who  are  in  charge 


of  children,  of  assuring  themselves  from  time  to 
time  of  the  general  health  of  their  children  and 
of  the  results  of  their  management  of  them. 

For  the  proper  carrying  out  of  the  method  a 
register  requires  to  be  kept.  The  name  of  the 
child  is  entered,  and  opposite  each  observation 
the  date  should  be  written.  At  regular  periods, 
say  at  Intervals  of  one  month,  the  height  and 
weight  should  be  measured  and  duly  noted. 
The  height  is  measured  from  the  sole  of  the  foot 
to  the  crown  of  the  head;  shoes  are,  therefore, 
removed.  The  weight  ought  not  to  include 
clothes;  and  as  the  amount  of  clothing  varies 
at  different  times,  it  is  well  to  take  the  weight 
with  clothes  and  shoes,  and  then  weigh  these 
separately,  deducting  their  amount  from  the 
total  Besides  the  height  and  weight  the 
measurement  round  the  chest  is  valuable.  It 
should  be  taken  next  the  skin — without  cloUi- 
ing,  that  is  to  say.  The  measuring  tape  is  placed 
quite  horizontally  round  the  chest.  The  lower 
edge  in  front  touches  the  upper  part  of  the 
nipple  and  includes  the  lower  partof  theshoulder- 
blades  behind.  To  ensure  that  the  chest  is 
always  expanded  with  air  to  the  same  extent 
the  person  is  made  to  count  from  one  to  ten, 
when  the  measurement  is  taken.  The  arms 
should,  at  the  time,  hang  loosely  by  the  sides. 

The  Value  of  such  Periodical  Measure- 
mentS  is  shown  by  a  variety  of  circumstances. 
Dr.  Percy  Boulton  gives  one  instance  that  oc¬ 
curred  at  the  Boys’  Home,  Regent’s  Park:  **  In 
1876  it  was  found  at  that  institution  that  the 
boys  bad  not  increased  on  an  average  2  inches  a 
year,  so,  in  January,  1876,  a  revised  dietary  was 
used,  and  it  was  found  after  one  year  that,  by 
this  simple  change,  the  average  increase  amongst 
the  boys  had  been  over  2  inches  in  stature 
and  pounds  in  weight.”  In  prisons  and 
lunatic  asylums  the  inmates  are  weighed  once 
a  month,  and  the  information  given  by  the 
scales  is  taken  as  an  indication  of  the  sufficiency 
of  the  diet  in  quantity  and  quality.  But  the 
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infomatlofi  ia  of  farther  widue.  If  the  weight 
is  not  satiafactoty,  and  no  error  in  diet  accounts 
for  titis  state  of  affairs,  an  examination  of  the 
person  is  made.  As  a  result  maladies  are  dis¬ 
covered  in  an  early  stage,  before  other  signs  had 
made  themselves  manifest;  and  thus  disease  is 
detected  at  an  early  stage,  when  it  may  be  more 
easily  and  successfully  treated.  It  has  been 
shown  that  loss  of  weight  is  one  of  the  earliest 
occurrences  in  con8umptioo,and  may  be  detected 
before  cough  has  begun. 

Everyone  knows  that  young  people  who  are 
growing  rapidly  are,  as  a  rule,  more  easily 
fatigued  and  can  stand  leas  bodily  and  mental 
strain  than  others.  If  regular  measurements 
were  taken  and  showed  that  a  rapid  increase  in 
height  was  taking  place,  unaccompanied  by  a 
corresponding  increase  in  weight,  it  would  tw  a 
sufficient  warning  of  the  necessity  of  care  and 
avoidance  of  undue  exertion  bo^  bodily  and 
mentaL  A  boy  or  girl  who  exhibits  rapid 
bodily  growth,  cannot  be  expected  to  exhilut 
the  same  mental  activity  as  one  whose  energies 
are  not  so  much  diverted  in  one  direction. 
Allowance  ought,  therefore,  to  be  made  in  the 
former  case  for  less  progress  in  education  and 
lees  inclination  for  school  work.  In  such  a  case 
parents  and  guardians  ought  to  refrain  from 
endeavouring  unduly  to  push  school  work,  and 
ought  rather  to  encourage  open-air  amusements 
and  exercise.  The  reverse  condition  of  unusual 
cleverness  and  devotion  to  books  and  school 
work,  accompanied  by  diminished  growth  in 
height  and  weight,  would  be  equally  taken  note 
of  as  undesirable,and  instead  of  the  mental  appli¬ 
cation  being  applauded  and  encouraged  it  would 
be  restrained  until  the  verdict  ot  the  measuring 
rod  and  the  scales  was  more  ffivourable. 

It  has  been  very  strongly  urged  by  those  who 


have  devoted  special  attention  to  the  functions 
of  the  brain  and  nervous  diseases  that  such 
methods  of  regular  measurement  ought  to  be 
systematically  employed  by  schoolmasters  and 
all  who  have  to  do  with  the  regulation  of  the 
education  of  children,  and  that  physical  growth 
rather  than  age  ought  to  be  the  indication  of 
the  stage  of  progress  in  education.  Such  obser¬ 
vations  would  show  that  mental  dulness  was 
often  healthy,  and  would  aid  in  distinguishing 
between  pupils  who  were  backward  because  of 
bodily  conditions  and  those  who  were  backward 
because  of  idleness  and  carelessness.  They 
would  also  show  that  brilliance  at  school  was 
often  unhealthy  and  undesirable,  and  in  need 
oi  careful  restraint  rather  than  encouragement 

Standards  of  Growth. 

In  order  to  obtain  any  benefit  from  the 
weij^ing  and  measuring  of  children,  one  must 
know  what  ought  to  be  the  height  and  weight 
of  the  child  at  particular  ages,  so  that  the  ascer¬ 
tained  height  and  weight  may  be  compared  with 
that  which  ia  taken  as  the  standard  in  health. 
This  standard  has  within  recent  years  been 
supplied  by  very  numerous  observations  made 
upon  children  and  grown-up  persons  at  various 
ages.  Tables  constructed  on  the  basis  of  these 
observations  will  be  given.  The  tables  given 
are  derived  from  Dr.  Roberts’  Manual  of  Jn- 
thropometry.  At  the  top  of  each  column  of  the 
table  is  noted  the  year  of  life,  and  below  are 
given  the  mean  height,  the  mean  growth  oc¬ 
curring  from  one  year  to  the  next,  the  mean 
weight  and  its  mean  growth  from  year  to  year. 
It  is  necessary  to  explain  that  mean  height, 
mean  weight,  &c.,  imply  the  height,  weight,  &c., 
which  were  found  to  be  the  most  common 
among  the  multitudes  examined. 


TABLE  I. 


SHOwmo  TBi  Msair  Hnoar,  Meab  Wxiobt,  tuxir  Abitual  Ran  op  Obowth,  and  tbx  Mxah  Cbxst- 
OIRTB,  WITH  ns  ABNUAI.  INCREASE,  OP  13,931  BOTS  ABO  MkN  BETWEEN  THE  AOES  OP  4  AND  22 
Years,  op  the  Popclatiob  in  Large  English  Towns — Artisan  Class. 


AOB  LAST 
Birth  iiAV. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

IS 

14 

15 

in 

17 

13  1 

I 

19 

20 

21 

tu  -22 

Mean  (in  ( 

iDulics).  ..  t 

38  5 

41-0 

430 

4:1  0 

47  0 

49  0 

50  5 

51  5 

53  0 

55  5 

5S0 

60S 

63-0 

64  5 

6,-.  ,5' 

06-0 

60-25 

Of.  5 

Mean  Incroate  in) 
Beight,  . .  i 

— 

20 

2  5 

20 

2-0 

2  0 

1 5 

1  0 

1-5 

26 

2  6 

26 

2  6 

15 

10, 

I 

05 

0-25 

0  25 

Mean  Weight  (in ) 
pounds),  . .  1 

44-0 

500 

54  0 

s:  0 

59  0 

02  0 

GOO 

70  0 

74  0 

780 

840 

94  0  '1O6  0 

1 

lie  oil‘>-2-0  128  0 

1  1 

132-0 

ISG-O 

Mean  Increase  in ) 
Weight,  , , ) 

- 

flO 

40 

3-0 

2  0 

30 

40 

40 

4  0 

40 

60 

10  0 

12  0 

10  0 

c-oj 

CO 

4-0 

4  0 

Mean  Ohest-glrth^ 
(in  luchei),  . . ) 

— 

21  0 

21*5 

22  0 

22  5 

230 

23  5 

240 

24-6 

250 

260 

270 

28  5 

29-5 

30  ol 

1 

30  5 

310 

315 

Menn  Increase  in  \ 
Chest-girth,  . .  i 

- 

— 

0  5 

0  5 

0  5 

0-5 

05 

05 

0  5 

0  5 

1-0 

10 

1-5 

10 

0  5 

1 

1 

0  5 

0  5 

0  j 

Foe*.— The  height  U  taken  without  ehoea,  hut  the  weight  Ineladed  clothaa  (which  ere  taken  to  equal  7  to  10  Iba). 
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TABLE  II. 

Sbowino  the  Mean  Height,  Mean  Weight,  and  their  Annual  Rate  or  Growth  of  10,904  Girls, 
BETWEEN  the  AOES  OF  5  AND  18  YEARS,  ATTENDING  THE  PUBUC  SCHOOLS  OF  BOSTON,  U.8.A.  (Bowditch). 


Age  LAST  Birthdat. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

*17 

18 

Mean  Height  (in  inches),  ... 

41 -0 

43-5 

46-5 

47-5 

49-6 

61-5 

58-9 

06-0 

98-0 

600 

610 

61-5 

62-20 

620 

Mean  Increase  in  Height,  ... 

— 

2-5 

2-0 

20 

2-0 

20 

20 

a-0 

8-0 

8-0 

10 

0-6 

0-6 

— 

Mean  Weight  (in  pounds)  I 
including  clothes,  ...  / 

400 

44-0 

48-0 

62-0 

66-0 

600 

MO 

76-0 

89-0 

M-0 

1040 

IlOO 

112-0 

1140 

Mean  Increase  in  Weight, ... 

— 

40 

4-0 

4-0 

4-0 

40 

6-0 

10-0 

18-0 

8-0 

80 

60 

2-0 

20 

Table  II,  is  derived  from  Dr.  H.  P.  Bowditch, 
and  the  girls  were  partly  of  American,  Irish, 
and  mixed  English,  Irish,  and  American  paren* 
tage. 

It  is  necessary  to  notice  the  difference  between 
the  physical  conditions  of  the  boys  and  men  of 
Table  I.  and  the  girls  of  Table  II.,  else  erroneous 
conclusions  would  be  drawn.  The  boys  of  Table 
I.  belong  to  the  artisan  class,  living  in  large 
English  towns.  They  are,  therefore,  not  in 
circumstances  best  fitted  for  natural  and  un¬ 
impeded  growth.  They  are  statistics  of  boys 
subject  to  the  more  or  less  constant  influence 
of  at  least  not  quite  healthy  surroundings,  bad 
air,  not  too  abundant  nourishment,  and  labour 
begun  in  early  youth,  just  at  the  period  when 
growth  ought  to  be  most  rapid.  The  girls  of 


Table  II.,  on  the  other  hand,  belong  to  a  more 
favoured  class,  at  least  including  many  of  the 
more  favoured  classes,  likely,  therefore,  to  show 
statistics  of  better  stature  and  weight. 

In  order  to  show  the  differences  in  growth 
due  to  more  favourable  physical  conditions  of 
life.  Table  III.  is  given,  dealing  with  boys  and 
men  of  the  most  favoured  classes,  as  found  in 
English  public  schools,  in  the  army,  navy,  uni¬ 
versities,  and  medical  schools.  Thus  Tables  I. 
and  III.  will  afford  standards  for  boys  and  men, 
whether  belonging  to  the  artisan  or  more 
favoured  classes,  and  Table  II.  will  afford  a 
standard  for  girls.  Tables  II.  and  III.  will 
also  permit  a  more  reliable  comparison  to  be 
drawn  between  the  growth  of  girls  and  that 
of  boys. 


TABLE  III. 

Showing  Mean  Height,  Mean  Weight,  Mean  Chest-girth,  and  Mean  Annual  Growth  of  7709  Bots 
AND  Men,  between  the  ages  of  10  and  23  Years,  belonging  to  the  host  Favoured  Classes 

OF  THE  EnOUSH  POPULATION  (ROBERTS). 


A(;k  L\hT  r.iriTHii.vY.  '  10  11 

1 

1-2  13 

'  n 

If) 

IS 

.0 

20 

21 

-22 

to 

00 

.Mean  HeigliKinincliL's),!  53  0  54  5 

50  5  5S-5 

1  61-0 

63-8  '  66  -6 

680 

f) 

08' 75 

090 

cy-0 

09  0 

09-0 

Moiin  Increase inllciulit  j  —  j  I'fi 

I 

McAii  Wcitrht  ( in  | 

2-0  -’-O 

2*B 

1 

28  3-0 

I 

1-6 

0-5 

o-2r» 

0-25 

— 

pimndi-i  inclncliii^;  in'O  73  0 
clolhes— 0  i>uuik1>,  I  | 

SO-0  SSi-O 

98-0 

110-0  ;126  0 

1 

1400 

140  *0 

148  0 

1.50  0 

1.52(1 

— 

Mean  Inorea.'-e  in  I 

Webbt,  . 

7-0  SV 

I  10-0 

120  1  160 

14-0 

0-0 

20 

2  0 

2(1 

— 

- 

.'lean  riio^t-uirtli  (in  i  _  j 

inclic.s),  ..  r 

27  5  -’S-a 

1 

31 -11.  33  0 

1 

.34  0 

34  h  1  .34  -75 

35  0 

35-2.5 

35-5 

35-75 

.Mciin  Incre;i".e  ini'  1 

(.'hcst-b'tlj.  .1  *  1 

-  1  0 

1 

,11) 

1  5  1  -2-0 

1-0 

0-5 

0-2.5 

0 

0  25 

0-25 

0*25 

Comparison  between  Growth  of  Boys 
and  Girls,  and  between  Growth  of  Boys 
of  Different  Classes.  Comparing  first  of  all 
Table  I.  with  Table  III.,  it  is  evident  that  the 


boys  and  men  represented  in  the  latter  are  in 
a  better  physical  condition  than  those  of  the 
artisan  class.  At  the  age  of  2 1  the  most  favoured 
class  has  a  mean  height  of  2^  inches  greater  than 
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the  artiaan  class.  The  tables  afford  no  means  of 
comparison  below  the  age  of  10  yean,  bat  at 
that  age  the  moat  fawoured  has  still  the 
advantage  of  2^  inches.  At  the  age  of  16  the 
difference  in  height  between  the  two  clasaee  is 
as  much  aw  3^  inches,  due  to  the  very  rapid  rate 
of  growth  about  that  age  among  the  favoured 
classes,  among  whom  it  is  greatly  reduced  in 
the  18th  year,  while  in  the  artisan  class  the 
greater  rapidity  of  growth  does  not  begin  so 
soon,  does  not  go  on  so  quickly,  but  luts  a 
year  longer,  so  that  the  great  difference  in 
height  at  the  age  of  18  becomes  reduced  during 
the  succeeding  year.  These  differences  are  un¬ 
doubtedly  due  to  the  leas  fortunate  circum¬ 
stances  of  the  artisan  class,  which  not  only 
dimmish  the  rate  of  growth  but  actually  lessen 
its  total  amount.  Similar  differences  are  ex¬ 
hibited  in  respect  of  weight  and  chest-girth. 
At  21  yean  of  age  the  artiaan  is  a  mean  of  16 
pounds  lighter  than  his  more  favoured  neigh¬ 
bour.  At  10  yean  of  age  the  difference  is  only 
1  pound,  but  it  is  gradiudly  and  steadily  in¬ 
creased,  and  the  most  favoured  class  have  a 
permanent  advantage  of  some  14  pounds  in 
weight.  In  chest-girth  at  21  the  artisan  is 
nearly  4  inches  leas  than  the  youth  of  the  non¬ 
labouring  class. 

A  perfectly  accurate  comparison  between  the 
growth  of  girls  and  boys  is  not  obtainable  from 
the  tables,  for  the  girls  belonging  to  Table  II. 
were  not  drawn  exclusively  from  one  class.  But 
the  table  shows  that  girls  attain  their  full 
height  earlier  than  boys  by  between  two  and 
three  years,  namely  at  17  years,  and  that  their 
mean  height  is  from  4  to  7  inches  less  than 
men.  Even  at  birth  there  is  a  difference  in 
height  and  weight  between  male  and  female 
children  to  the  advantage  of  the  former.  The 
difference  in  weight  between  the  two  sexes  and 
in  chest-girth  is  also  marked.  What  is  specially 
worthy  of  note,  however,  is  that  it  is  between 
the  11th  and  13th  years  that  growth  is  most 
rapid  in  girls  both  in  height  and  weight  After 
14  growth,  which  began  to  lessen  the  year 
before,  rapidly  diminishes,  and  is  reduced  to 
very  little  after  16.  This  rapid  falling  off  in 
growth  is  coincident  with  other  changes  of  great 
importance  discussed  at  length  in  Sect.  XVII. 

In  the  tables  the  fignres  between  the  years 
when  growth  becomes  most  rapid  and  then  falls 
off  are  given  in  black  type  for  the  sake  of 
emphasis. 

The  Relation  of  Height  to  Weight.  It 

is  of  importance  to  notice  that  increase  in 


weight  should  occur  in  a  regular  way  with  in¬ 
crease  in  height  The  following  table  is  given 
by  Dr.  Percy  Boulton  in  the  Lancet  of  Oct  16, 
1880,  as  a  reliable  working  standard.  It  is  de¬ 
duced  from  the  results  of  observations  of  the 
same  children  who  were  examined  at  least  once 
annually.  The  children  were  selected  as  average 
children  of  healthy  well-to-do  parents,  brought 
up  with  suitable  food  and  surroundings,  giants 
and  dwarfs  being  excluded. 

TABLE  IV. 

Srowimo  the  Relation  between  Height  and 
Weight  (Boulton). 


A  child  of  3  ft.  0  in.  should  weigh  2  stones  8  lbs. 
•  •  3  ..  1  a. 


3 

3 

3 

3 

3 

8 

3 
8 
8 
8 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 

5 


,  3 
,  4 
,  5 
,  6 
,  7 
,  8 
» 
10 
11 
0 
1 
2 
8 
4 
6 
6 

7 

8 
9 

10 
11  , 
0 


2 

2 

3 

3 

3 

3 

8 

8 

3 


5 

5 

5 

5 

5 

6 
6 
6 
6 


10  .. 
12  „ 
0  „ 
2 

4  .. 
6  „ 
8 
10 

12  .. 
0  .. 
2  „ 

4 

8 

Hi.. 

0 

21.. 

3 

71.. 
10  „ 

121.. 
1  .. 
81.. 
6  .. 


The  general  conclusions  will  best  be  given  in 
Dr.  Boulton's  own  words.  “I  find,”  he  says, 
"that  average  Enj^ish  children,  brought  up 
under  fitvourable  circumstances,  grow  hum  2  to 
3  inches  a  year.  A  grovth  of  Uu  than  2  inchet 
or  over  3  thould  excite  apprehention.  The  for¬ 
mer  would  indicate  arrested  development,  and 
the  latter  a  rate  of  growth  beyond  the  powers 
of  average  children.  Bate  of  growth  should  be 
regular,  and,  being  so,  prognosticates  future 
stature,  because  the  healthy  child  that  grows  2 
inches  a  year  passes  5  feet  at  about  16,  which 
indicates  a  short  stature  (t.e.  if  a  male  about  6 
feet  6  inches,  female  about  6  feet  1  inch).  The 
Tealthy  child  growing  2l  inches  a  year  is  3  feet 
2  inches  at  3  years,  and  passes  5  feet  at  13  to  14 
years.  Such  child  will  be  a  medium-sized  adult 
I  t.e.  if  a  male  about  6  feet  8  inches,  female  about 
6  feet  3  inches).  The  quick-growing  healthy 
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child  that  accomplishes  3  inches  a  year  passes 
5  feet  at  10  or  11,  and  eventually  makes  a  tall 
adult  (i.e.  if  a  male  about  6  feet  10  inches, 
female  about  5  feet  0  inches).  ...  Of  course 
one  meets  with  many  variations,  but  these  vari¬ 
ations  are,  I  believe,  always  abnormal.  Some 
children  seem  to  do  their  growing  by  fits  and 
starts,  the  common  diseases  of  children  arrest¬ 
ing,  for  the  time,  their  progress,  which  is  made 
up  for  afterwards  by  a  supreme  effort  Such 
growth  is  unnatural  and  often  very  detrimental. 

1  believe,  then,  that  every  healthy  child  has  its 
own  regular  rate  of  growth  of  2,  2^,  or  3  inches 
a  year,  from  which  it  has  no  right  to  vary  more 
than  i  inch  a  year.” 

“Next  as  to  weight  for  height,  whether  a 
child  grows  2,  2^,  or  3  inches  a  year,  weight 
for  height  should  be,  in  each  case,  identically 
the  same;  and  all  children  should  grow  broad 
in  proportion  to  their  height  Bttioten  3  and 
4  feet  the  increate  in  weight  ehould,  I  find,  be 

2  pounde  per  inch,  and  between  4  and  5  feet  2^ 

pounds  per  inch.”  .  .  , 

« Some  children  exceed  these  weights  (those 
given  in  Table  IV.)  that  are  by  no  means  giants, 
and  really,  healthy,  well-nourished  children  of 
healthy  parents  and  favourable  surroundings 
generally  attain  these  averages  But  what  of 
children  that  fall  below  the  standard  ?  I  find 
that  there  is  a  7-pound  margin  of  safety,  and 
that  children  falling  more  than  7  pounds  below 
this  standard  are  devoid  of  reserve  capital  on 
which  to  draw,  and,  consequently,  they  succumb 
quickly  to  many  constitntional  diseases.  This, 
therefore,  may  be  called  the  preventive-medicine 
margin,  beyond  which  lies  the  dangerous  land 
of  cachexia”  (a  depraved  condition  of  body). 

“Arrest  of  growth  or  loss  of  weight  precedes 
so  many  diseases  that  it  may  be  looked  upon  as 
a  danger  signal ;  and,  if  the  caution  is  noticed 
before  the  disease  point  is  reached,  catastrophe 
may  frequently  be  prevented." 

These  tables  are  given  as  standards  for  refer¬ 
ence,  and  brief  suggestions  will  be  given  in 
closing  this  section  as  to  their  method  of  use. 


Each  child  should  be  weighed  and  its  height 
taken  once  a  month,  or  at  least  once  a  quarter. 
Reference  should  then  be  made  to  Table  I.  or 
in.  in  the  case  of  boys,  according  to  the  class 
to  which  the  child  belongs,  the  labouring  or  more 
favoured  class,  or  to  Table  II.  in  the  case  of  girls. 
It  will  thus  be  seen  whether  the  child  reaches 
the  standard  for  its  age.  The  column  of  the  table 
is  taken  headed  with  the  age  of  the  child  at  its 
last  birthday;  and  in  that  column  will  be  found 
the  height,  weight,  and  chest-girth  to  which  it 
should  reach.  The  results  of  each  weighing  and 
measuring  should  be  noted  in  a  book  kept  for 
the  purpose,  the  date  being  accurately  entered. 
The  increase  that  has  taken  place  since  the  last 
trial  should  be  noted  and  compared  with  the 
standard  in  the  tables.  Lastly,  the  height  of 
the  child  should  be  referred  to  Table  IV.,  and 
it  should  be  noticed  whether  the  weight  reaches 
to  that  mentioned  in  the  table  as  proper  to  the 
particular  height. 

Of  course  there  will  be  variations.  Any  con¬ 
siderable  variation,  however,  and  specially  any 
sudden  variation,  should  lead  to  careful  con¬ 
sideration  of  all  the  child’s  circumstances,  its 
food,  the  fresh  air  and  exercise  obtainable  by 
it,  the  amount  of  school  and  other  work,  &c. 
Some  change  in  these  may  at  once  be  suggested. 
If  no  such  circumstance  seems  to  account  for 
the  departure  from  the  rule,  medical  advice 
should  be  sought. 

Especially  between  the  ages  of  11  and  17 
should  the  results  of  the  weighing  •  chair  and 
measuring-rod  be  carefully  watched.  They  will 
throw  light  on  the  question  of  over-pressure  at 
school,  smd,  if  their  warning  is  accepted,  will  do 
much  to  prevent  it.  Every  school  ought  to  have 
a  room  set  apart  and  equipped  for  the  weighing 
and  measuring  of  the  pupila  The  standards  of 
weight  and  height  should  be  painted  on  the  walla, 
and  each  pupil’s  height,  weight,  and  cbest-girUi 
should  be  registered  at  regular  perioda  Educa¬ 
tion  would  then  have  a  better  chance  of  being 
conducted  on  physiological  principles,  and  with 
some  regard  to  the  physical  development  of  the 
pupila 
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Section  XVII— HEALTHY  WOMANHOOD  AND  THE 
DISEASES  OF  WOMEN. 

*  Healthy  Womanhood. 

The  Dtm*  of  QIHa:  * 

Tk*  Condition  </  Btaltky  Drm; 

Tht  Ovmmon  Srron  <n  OirU  Dtm*— Rm  evili  of  lUj*  and  tke  defonaiUoi  tiwy  prodnoa; 

Suggtttion*  €U  Ic  Btaltky  CMkittg. 

Tho  Education  of  Qlrla: 

Btgktr  and  BnitertUy  Opinlou  of  rariou  antboritUa  la  England,  America,  and  Ftanca 

Ttio  Fomala  Oenorativo  Organa: 

Tkt  Womk  (ntonuX  FdUcpian  Tuku,  aad  Ovaritt. 

Manatruatlon  {Tkt  Montkly  Ittnttt): 

Tima  tf  dpptaranet  and  Syn^tonu; 

Tkt  Ckangt  ^  Lift; 

Vitariont  Mtnttmation: 

Tkt  Managtmant  of  tkt  Jfontkly  lUnttt. 

Pragnancy  and  Ka  Manacamont: 

Conetption; 

Tkt  Ormetk  tf  tkt  Oftpring  (a  Me  IFomb— The  fonnatlon  of  membranea  aad  after-birth  (plactntay^ 
rrogteai  of  growth  at  diSatent  rnoatha ; 

Tkt  Dwration  tf  PtagnoMey; 

Signt  Pregiuiney— Stoppage  of  Monthly  lUneaa— Motning  Slckneaa— Changea  in  the  Breaati 

Bnlaigemant  of  Abdomen— Morementa  of  Child— Sounda  of  Cblld’a  Heart 
Tk*  Managrmtnt  qf  ibn^pnancy— Food— Clothing— Exerciaa— Bathing— The  Breaata— Medicine. 

Lahowr  and  Ka  Management: 

Tk*  Stag**  tf  Batural  Lakottr; 

Tk*  Duration  tf  Labour; 

Tkt  Petition  of  tkt  CkStd  in  Zabour— Attitode— Preaentation; 

Tk*  Mattagemont  tf  Labour; 

Tk*  TrtatmmU  tf  tk*  Sattly-bem  CkUd; 

Tke  TrtatmtrU  tf  tk*  Mother  tfter  Deliairy; 

After-paint; 

Tk*  Dittkarg*. 

The  Diseases  of  Women. 

Alfactlona  of  the  Qenaratlva  Organa: 

Diteate*  qf  tk*  External  Parte— Eruptlona—SenalUre  Bed  Patchea— Itching  of  the  Oenitala— Inflanun^ 
tion— Boila  and  Abaeeaa; 

Dmatu  tftk*  raptaol  Peiaapa— Inflammation— Hiacbaigea  (ZeueerrAoM— leAt'tee)— Piatnla- Tnmonia 
and  Orowtha  (Cancer,  Ae.); 

Diteattt  tf  tke  ITemb— Inflammation,  Clceration,  and  Tnmonn  (Poijrpua,  Fibroid,  and  Cancer)— Hia- 
placementa  and  Falling  {Prolapte)  of  the  Womb; 

Dittatet  tf  tke  Otariet-  -Inflammation,  Nenralgla,  and  Tnmonra 
Olaordara  of  the  Monthly  lllnaee  (Manatruatlon): 

Abttnet  of  (Ae  Monthly  lUneu  lAmenorrkoea); 

Jrregttlarity  or  Seantinet*  tf  tk*  Monthly  lOnett; 

Kxeettiot  Monthly  Illnett  {Menorrhagia  and  Metrorrhagia); 

Painful  Monthly  lUnom  {Dytmonorrkam); 

Affactiona  of  the  Bladder,  Ac.,  in  Woman : 

Painful,  Difteult,  and  Frtguent  Patting  tf  Bator, 

Dlaaaaea  of  Preg;nancy: 

Dtrangtmenti  tf  Stomaek  and  Dipeetioa— Exccaalre  Tomitlng,  Ac.; 

Diatuarbanet*  of  Breathing; 

Dieturbaneet  due  t*  PraMure— Dropey,  Varicoee  Velna  aad  Pllea; 

Mtreou*  A/telion*; 

Mitearriage  and  Flooding; 

Molar  Pregnancy  or  Blighted  Mol*. 

Dlaaaaea  after  Ohild-birth: 

Flooding; 

MUk-Ftetr  and  A/eotioiu  tf  tk*  Breoitf— Oatbered  Bieaat: 

Omeultion*  and  Intanity; 

Puerperal  Fteer. 

BMrilKy. 

Narvoua  Dlaaaaea  of  Woman : 

Bytteriot,  Catalepey  and  IVanee. 


472 


THE  DRESS  OF  GIRLS, 


[S«ct  XVIL 


HEALTHY  WOMANHOOD. 

In  the  preceding  section  statistics  have  been 
given  showing  the  rate  of  bodily  growth  in 
weight  and  height  of  both  sexes.  From  these 
tables  also  it  will  be  observed  that  in  girls,  be¬ 
tween  the  ages  of  eleven  and  thirteen,  increase 
in  height  and  weight  becomes  more  rapid  than 
at  any  other  period  of  life,  while  growth  begins 
to  diminish  at  thirteen  years  of  age,  and  at  the 
age  of  sixteen  it  begins  to  cease.  A  similar  oc¬ 
currence  is  evident  in  the  case  of  boys,  but 
several  years  later.  This  comparatively  sudden 
falling  off  in  physical  growth  is  coincident  with 
the  attainment  of  the  period  of  puberty.  Pu¬ 
berty  is  derived  from  a  Latin  word,  puber,  sig¬ 
nifying  of  ripe  age,  or  adult.  The  age  of  puberty 
is  the  period  when  the  development  certain 
organs,  devoted  to  the  function  of  reproduction, 
so  advances  that  the  person  becomes  capable  of 
discharging  that  function.  As  this  period  arrives 
the  energies,  formerly  devoted  mainly  to  the 
building  up  of  the  general  bodily  structure,  be¬ 
come  largely  diverted,  and  the  increase  in  height 
and  weight  is  thus  rapidly  diminished.  It  is 
just  previous  to  the  arrival  of  this  period  that 
the  marked  increase  in  stature  and  weight 
occurs.  Both  these  occurrences  are  indications 
of  critical  stages  iu  the  life  history  of  the  indi¬ 
vidual.  The  period  before  puberty,  the  pre- 
pvberic  ptriod,  as  it  is  called,  is  a  time  when 
the  nutritive  processes  of  the  body  are  in  a  con¬ 
dition  of  high  activity,  as  is  sufficiently  iudi- 
Gated  by  rapid  growth,  and  the  equally  rapid 
falling  off  iu  growth  is  also  indicative  of  pro¬ 
found  constitutional  changes.  Both  are  periods 
which  make  exceptional  demands  on  the  bodily 
powers,  and  which  are,  therefore,  attended  by 
risks  of  their  own,  specially  so  iu  girls  in  whom 
the  changes  connected  with  this  stage  of  life 
are  more  rapid  than  iu  boya  It  is  a  time  of  in¬ 
stability,  a  time  when  all  the  powers  of  body 
and  of  mind  are  sensitive  to  slight  iuffueiices 
jind  easily  overbalanced.  It  will  be  well,  there¬ 
fore,  to  indicate  briefly  what  suggestions  phy¬ 
siology  has  to  make  to  parents  and  guardians 
to  aid  them  in  their  appropriate  guidance  of  girls 
under  their  charge.  First  of  ail,  and  in  general, 
reference  may  be  made  to  the  last  section  where 
the  advisability  is  urged  of  observing,  at  perio¬ 
dical  times,  the  rate  of  growth  in  height,  and 
the  relation  of  height  to  weight,  as  indicative  of 
the  condition  of  bodily  health  and  vigour.  Any 
marked  variation  from  the  standard  there  given 
should  lead  to  more  detailed  examination  of  the 
state  of  health,  and  if  need  seem,  to  an  exami¬ 


nation  by  the  family  physician  to  ensure  that 
nothing  is  wrong.  In  this  respect  girls  and 
boys  are  to  be  treated  in  the  same  way.  Some 
special  remarks  are  called  for,  however,  in  re¬ 
gard  to  the  dress  and  education  of  girls. 

THE  DRESS  OF  GIRLS. 

Conditions  of  Healthy  Dress.— Strictly 
speaking  there  is  only  one  purpose  of  dress,  and 
that  is  to  maintain  tlie  whole  body  at  an  appro¬ 
priate  and  equal  degree  of  heat.  That  main 
purpose  being  fulfilled,  there  are  various  secon¬ 
dary  conditions  to  be  kept  in  view.  The  dress 
ought  to  be  light  so  that  the  bodily  energy  is 
not  taxed  to  carry  about  an  unnecessary  weight, 
and  it  ought  to  be  so  adapted  to  the  body  as  to 
leave  unhampered  all  the  natural  movements 
of  the  body.  This  second  condition  implies  not 
only  that  the  movements  of  the  limbs  shall  not 
be  restrained,  but  also  that  such  movements  as 
those  of  breathing  shall  iu  no  way  be  impeded, 
and  that,  as  another  example,  no  part  of  the 
clothing  shall  so  constrict  a  part  as  to  interfere 
with  the  natural  flow  of  blood  in  it.  The  main 
purpose  of  clothing  being  fulfilled  iu  accordance 
with  these  conditions,  it  is  time  enough  to  con¬ 
sider  how  the  dress  can  be  made  graceful  or 
becoming. 

Common  Errors  In  Girls*  Dress.— It  is 
easy  to  point  out  how  the  ordinary  dress  of 
women  and  girls  breaks  the  above  rules.  It  is  not 
arranged  so  as  to  keep  the  whole  body  equally 
warm.  There  is  more  clothing  over  the  hips  than 
on  any  other  part  of  the  body.  All  the  under¬ 
clothing  leaves  the  neck  and  shoulders  practi¬ 
cally  bare,  and  when  they  are  covered  it  is  only 
by  the  bodice  of  the  dress.  Unless  the  sleeves  are 
tight-fitting  the  arm  is  really  exposed  up  to  the 
elbows,  while,  owing  to  the  looseness  of  the 
skirts,  the  legs  from  the  knee  downwards  are 
insufficiently  protected.  If  the  clothing  is  im¬ 
properly  distributed  as  regards  warmtli,  it  is 
as  apparently  improperly  distributed  for  pur¬ 
poses  of  easy  carriage.  The  heaviest  portion  of 
it  hangs  from  the  waist,  and  the  weight  itself 
necessitates  the  drawing  of  the  garments  tight 
that  they  may  be  properly  supported,  so  that 
tho  one  evil  leads  to  another.  On  the  other 
hand,  garments  dependent  from  the  shoulders 
are  easily  borne,  and  entail  no  undesirable  con¬ 
striction  round  the  waist.  A  third  point  in 
which  female  dress  is  strikingly  at  variance  with 
the  conditions  of  healthy  dress  is  in  its  undue 
weight.  It  will  be  admitted  that  the  tot'd 
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weight  of  the  clothing  is  out  of  all  proportion 
to  the  degree  of  warmth  that  it  is  required  to 
maintain,  and  that  if  only  warmth  and  protec¬ 
tion  are  to  be  taken  into  account,  much  of  it  is 
superfluous  Thus  the  weight  is  not  only  badly 
arranged  for  easy  carriage,  but  it  is  excessive  in 
amount.  This  becomes  a  very  important  ques¬ 
tion  in  relation  to  exercise.  The  addition  of 
one  or  two  pounds  weight  needless  clothing 
may  seem  a  trifling  aflair,  but  when  one  con¬ 
siders  the  bodily  energy  expended  in  carrying 
these  few  pounds  a  distance  of  a  few  miles,  it  is 
easily  seen  that  that  slight  extra  weight  may  be 
indeed  a  serious  burden,  even  in  the  ordinary 
movements  of  locomotion,  and  becomes  an  un¬ 
conscious  hindrance  to  free  and  vigorousexercise. 
Custom  prevents  this  being  fully  appreciated, 
but  women  themselves  know  well  how  weighed 
down  they  feel  when  walking  with  clothing  wet 
with  rain.  The  increase  in  weight  is  not  much, 
but  it  is  felt  as  a  load,  just  because  it  is  more 
than  they  are  accustomed  to.  Perhaps  female 
dress  does  not  err,  from  a  healthy  standard,  more 
grievously  than  by  the  undue  restriction  of 
movement  which  it  enforces.  It  is  needless  to 
say  that  the  movements  of  the  legs  are  very 
limited,  and  that  running  or  jumping  would 
be  accomplished  with  difficulty.  Tight  sleeves 
seriously  press  on  parts,  especially  at  the  arm- 
pits,  and  impede  the  circulation  in  the  arm; 
garters,  by  their  pressure  below  the  knee,  offer 
a  very  considerable  obstacle  to  the  return  of 
blood  in  the  veins  from  the  parts  below,  and 
directly  encourage  the  production  of  dilated 
veins  with  all  their  attendant  evils. 

The  Evils  of  Stays,  and  the  Deformities 
they  produce. — These  mistakes  are  as  nothing 
to  that  of  tight-lacing,  and  the  evils  they  pro¬ 
duce  are  small  in  comparison  with  those  that 
attend  this  larger  and  greatest  of  all  evils  of 
feminine  dress.  The  real  effects  of  tight-lacing 
ought  to  be  thoroughly  considered.  First  of  all, 
it  undoubtedly  impedes  the  full  expansion  of  the 
lungs.  In  the  section  on  Respiration  it  is  ex¬ 
plained  (p.  254)  that  the  act  of  breathing  consists 
of  an  expansion  of  the  chest  in  every  direction; 
the  cavity  of  the  chest  enlarges  and  air  rushes  in 
to  fill  up  the  lungs,  and  so  occupy  the  increased 
space:  thereafter  the  chest  returns  to  its  usual 
size,  and  air  is  thus  expeUed  to  permit  of  a  dimi¬ 
nution  in  the  expansion  of  the  lungs  to  fit  the 
diminished  Bi>Rce.  The  chief  way  in  which  the 
cheat  cavity  enlarges  is  by  the  descent  of  the 
diaphragm,  which  is  at  once  the  floor  of  that 
cavity  and  the  roof  of  the  cavity  of  the  abdomen 
or  belly.  When  the  diaphragm  descends  it  does 


BO  at  the  expense  of  the  belly  cavity,  on  whose 
space  it  encroaches,  and  to  make  additional 
room  the  front  and  aide  walls  of  the  abdomen 
bulge  outwards.  Now  if  the  waist  and  part  of 
the  chest  are  encircled  by  a  tightly  drawn  and, 
by  the  agency  of  steel,  practically  unyielding 
structure  like  stays,  this  movement  of  the  ab¬ 
dominal  walls  cannot  be  developed,  the  descent 
of  the  diaphragm  is  arrested,  and  expansion  of 
the  chest  in  this  direction  becomes  difficult.  To 
compensate  for  this,  enlargement  must  take 
place  by  exaggerated  raising  and  widening  of 
the  upper  part  of  the  chest  through  movements 
of  the  ribs.  The  lower  part  of  the  chest  is  re¬ 
stricted  in  movement,  and  in  the  upper  part 
the  movement  is  overdone.  The  limgs  are  thus 
insufficiently  and  improperly  inflated,  in  their 
upper  portions  having  to  bear  an  unnecessary 
strain,  and  their  lower  portions  being  seldom 
properly  distended  at  all.  Moreover,  the  con¬ 
stant  pressure  exerted  by  the  stays  forces  in¬ 
wards  the  lower  ribs  and  specially  the  last  two  on 
each  side,  the  floating  ribs,  which  have  no  attach¬ 
ment  in  front,  and  forces  in  to  some  extent  also 
the  lower  ribs  next  to  them,  so  that  the  shape 
of  the  chest  becomes  actually  altered,  and  in¬ 
stead  of  being  broad  and  expanded  low  down, 
it  is  narrowed  and  drawn  in.  All  this  means 
diminished  breathing  space,  enfeebled  breathing 
power,  and  its  indirect  consequences  it  is  dif¬ 
ficult  to  estimate.  But  more  than  this.  The 
pressure  exerted  by  tight  stays  seriously  alters 
the  proper  positions  of  the  various  oigans  in 
the  abdomen.  It  is  difficult  to  state  with  any 
accuracy  how  many  different  kinds  of  distur¬ 
bance  of  a  good  state  of  health  may  arise  in  this 
way.  The  normal  circumference  of  the  waist 
ought  to  be  from  25  to  27  inches.  Under  the 
influence  of  lacing  this  may  be  reduced  to  20 
or  22  inches,  and  even  less,  16  inches  being  con¬ 
sidered  by  some  fashionable  dressmakers  the 
goal  to  be  reached.  Now  all  this  constriction 
takes  place  at  the  expense  of  the  space  within 
the  abdomen,  and  partly  within  the  chest ;  for, 
as  has  been  stated,  the  lower  ribs  are  easily 
compressed  from  the  slight  nature  of  their  at¬ 
tachments  in  front  Now  in  the  ordinary  con¬ 
dition  every  inch  of  space  is  occupied  by  the 
various  oigans,  and  the  compression  can  only 
be  exercised  at  their  expense.  The  stomach, 
bowels,  and  liver  will  be  directly  affected, 
pressed  together  to  some  extent,  and  also  to 
some  degree  forced  upwards  or  downwards. 
This  undue  pressure  tends  to  prevent  full  growth 
of  the  parts,  and  even  if  they  have  previously 
been  fully  developed,  some  degree  of  wasting 
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(atrophy)  or  ahriaking.  After  death  tho  liver 
on  examination  has  been  seen  to  bear  perma¬ 
nent  marks  of  the  ribs  pressed  on  it  by  tight- 
lacing.  For  even  though  the  pressure  is  relaxed 
every  time  the  corsets  are  removed,  the  con¬ 
tinuous  daily  recurrence  of  the  compreasion 
gradually  establishes  a  permanent  state  of  con¬ 
striction,  so  that  the  parts  do  not  return  to  their 
normal  size  on  removal  of  the  pressing  force. 
It  is  undoubted  that  indigestion,  disturbances 
of  the  liver  and  bowels — even  ulceration  of  the 
stomach — have  been  the  results  of  the  per¬ 
sistent  practice  of  wearing  tight  stays.  Besides 
being  themselves  directly  affected  in  this  way, 
these  organs,  according  to  the  amount  of  dis¬ 
placement  they  are  bound  to  experience,  alter 
the  relations  of  others.  Pressed  upwards  they 
encroach  on  the  space  that  ought  to  belong  to 
heart  and  lungs,  breathing  is  disturbed,  and 
the  natural  action  of  the  heart  interfered  with. 
Palpitation,  faintness,  and  many  other  heart 
symptoms  may  be  the  direct  consequences. 
Then  the  pressure  exerted  downwards  incon¬ 
veniences  the  bladder,  and  is  a  very  frequent 
cause  of  altered  positions  and  disordered  func¬ 
tions  of  the  special  female  organs.  Displace¬ 
ments  of  the  womb,  with  all  the  manifold  influ¬ 
ences  they  may  have  on  the  monthly  illness, 
are  recognized  as  often  produced  by  such  a 
cause  as  thia  While  such  evils  as  these  result 
from  the  practice,  what  benefits,  it  may  be 
asked,  are  supposed  to  be  deiived  from  it?  It 
can  hardly  now  be  maintained  that  the  "taper- 
waist”  is  desirable  from  its  beauty.  Any  standard 
of  beauty  as  regards  human  form  is  derived 
rather  from  that  which  appears  to  be  most  per¬ 
fect  in  its  development  and  most  natural  in  its 
outlines.  Greek  statuary  shows  with  perfect 
distinctness  the  views  held  by  the  ancients  on 
tho  subject.  The  Venus  of  Melos  shows  the  na¬ 
tural  outline  of  the  waist,  and  is  a  model  of 
what  its  sculptor  must  have  esteemed  an  ideal 
of  beauty.  The  wood-cut  in  the  text,  taken 
from  a  photograph,  while  it  suflSciently  indicates 
the  outline,  cannot  suggest  the  dignity  aud 
grace  which  the  statue  itself  so  wonderfully  ex¬ 
hibits.  Let  anyone  compare  this  outline  with 
that  given  to  the  female  form  in  auy  fashion- 
plate,  and  there  ought  not  to  be  much  diflSeutty 
in  admitting  that  the  “taper-waist”  is,  strictly 
speaking,  a  deformity  artificially  produced.  It 
is  urged,  however,  that  stays  are  necessary  to 
distribute  the  weight  of  the  clothes  and  to  give 
some  support  to  the  back.  As  to  distributing 
the  weight  of  the  clothes,  it  has  been  already 
indicated  that  the  suspension  of  so  many  clothes 


from  the  waist,  which  is  supposed  to  neoeesitate 
the  use  of  the  corset,  is  itself  a  grave  mistake, 
and  there  can  be  no  doubt  that  the  clothes  can 
be  so  adjusted  from  the  shoulders  as  to  render 
any  such  artifice  as  stays  unnecessary.  As  to 
the  need  of  supporting  the  back,  that  is  rather 
the  effect  than  the  cause  of  staya  For  the 
fashion  in  which,  even  from  infancy,  children 
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are  hedged  in,  from  the  hips  to  the  arm-pits,  by 
a  more  or  leas  stiff  wall,  is  undoubtedly  produc¬ 
tive  of  feeble  development  and  deficieut  vigour 
of  the  great  muscles  which  run  right  down  the 
back  ou  each  side  of  the  back-bone.  It  is  one  of 
the  first  laws  ot  growth  that  moderate  and  regu¬ 
lar  exercise  of  a  part  of  the  body  strengthens 
that  part ;  in  short,  that  its  strength  is  in  pro¬ 
portion  to  the  use 'that  is  made  of  it,  and  that, 
on  the  other  hand,  disuse  of  a  part  inevitably 
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tenda  to  weakness  and  wasting.  Now  the 
swathing  to  which  infants  and  yonng  children 
are  subjected  so  restrains  the  activities  of  the 
muscles  of  the  trunk  that  proper  exerdse  of 
them  is  impossible,  and  the  corsets  of  later  yean 
even  more  effectually  impede  their  activitiea 

.W. 


It  is  therefore  the  stays  that  render  the  back 
weak,  not  the  weakness  of  the  back  that  renden 
the  stays  necessary. 

Suggestions  as  to  Healthy  Clothing.— 
These  are  some  general  criticisms  meant  to 
point  out  the  errors,  from  a  point  of  view  of 
health,  in  the  general  character  of  woman’s 
dress.  It  is  only  women  themselves,  however, 
who  can  successfully  carry  out  any  refonn  in 
this  direction.  Fashion  is  too  imperious  to  bow 
to  the  authority  even  of  health,  and,  probably, 
the  necessary  reforms  will  not  all  be  carried 
out  till  the  time  arrives  when  health  becomes 
fashionable.  But  even  though  the  outward  ap¬ 
pearance  of  woman’s  clothing  must  be  regulated, 
not  by  a  question  of  comfort  and  physical  well¬ 
being,  but  mainly  by  the  whim  and  caprice  of 
the  rulers  of  fashion,  every  woman  has  it  in  her 
power,  while  submitting  to  the  fashion-makers, 
to  adapt  her  clothing  in  order  that  it  may  fulfil 
more  thoroughly  than  it  usually  does  its  obvious 
purposes.  That  is  to  say,  if  a  woman  must  con¬ 
form  to  what  other  people  wear  in  the  matter 
of  a  cloak  or  a  jacket,  a  bodice  and  skirt,  and  if 
she  must  cut  her  bodice  in  accordance  with  the 
mood  of  the  times,  and  adorn  her  skirt  with 
furbelows  or  frills  as  the  newest  style  directs, 
she  can  at  least  exercise  her  own  will  as  to  the 
nature  of  that  portion  of  her  clothing  which  is 
not  meant  to  be  visible.  Underclothing  con¬ 
sistent  with  health  is  not  a  very  elaborate  affair. 
There  ought  to  be  a  garment  next  the  skin 
made  of  wool  or  flannel,  shaped  to  fit  easily. 
A  knitted  ‘'suit’*  would  probably  be  the  most 
useful.  It  should  reach  up  to  the  neck,  fitting 


it  as  close  as  is  comfortable,  and  ought  to  be 
provided  with  sleeves  down  past  the  elbow, 
also  easy  fitting.  The  lower  part  of  this  com¬ 
bination  garment  would  extend  below  the  knee. 
Over  this  linen  garments  might  be  put  on  ac¬ 
cording  to  the  pleasure  of  the  wearer,  but  they 
ought  not  to  be  made  with  that 
exuberance  of  material,  both  in 
length  and  breadth,  which  is  cus¬ 
tomary,  and  which  necessitates 
so  many  creases  and  folds  and 
doublinga  Thus  a  chemise  might 
be  made  with  some  respect  to 
the  length  and  circumference  of 
the  body  it  was  designed  to 
clothe.  Any  petticoat  ought  not 
to  be  simply  fastened  round  the 
waist,  but  ought  to  be  sus¬ 
pended  by  something  like  braces 
from  the  shoulders,  or  by  but¬ 
toning  on  to  a  light  bodice.  But  if  any  ad¬ 
ditional  heavy  underclothing  is  required  for 
more  warmth  it  ought  to  approach  as  nearly 
as  possible  to  a  divided  garment  that  will 
cover  each  leg  separately.  Such  light  petticoats 
as  are  worn  for  appearance  need,  of  course,  no 
such  division.  Now  it  cannot  be  said  that 
underclothing  of  such  description  as  this  de¬ 
mands  anything  in  the  nature  of  stays,  for  there 
is  no  great  weight  in  it,  and  what  weight  there 
is  is  borne  from  the  shoulders.  Stays,  therefore, 
ought  to  be  entirely  discarded  as  an  article  of 
drees,  of  whatever  description  they  may  be,  for 
children,  girls,  and  young  women.  It  may  be 
admitted, however,  that  nursing  mothers  require 
more  support  to  the  breasts  than  ordinary  cloth¬ 
ing  supplies,  and  that  for  them  some  form  of 
corset  is  required.  But  this  ought  rather  to  be 
in  the  shape  of  a  bodice  made  of  stouter  material 
than  usual,  and  such  a  bodice  could  be  readily 
made  without  the  steel  bands  and  other  stiff 
structures  of  which  ordinary  corsets  chiefly  con¬ 
sist  Women  who  have  naturally  more  largely 
developed  Inreasts  than  usual  could  adopt  such 
a  form  of  support  as  would  easily  meet  the  re¬ 
quirements  of  comfort  and  appearance.  This 
healthy  form  of  underclothing  that  has  been 
suggested,  if  it  were  adopted,  need  not  interfere 
with  the  wearing  of  a  drees  and  its  bodice  made 
according  to  the  requirements  of  the  times,  and 
thus  health  and  fashion  would  each  have  a  due 
amount  of  regard  paid  to  them. 

As  regards  covering  for  the  feet  and  legs, 
woollen  stockings  ought  to  be  worn,  but  the 
usual  method  of  securing  them  by  garters  round 
the  knee  is  highly  injurious.  Any  garter  to  be 
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sufficiently  tight  for  this  purpose  must  press  on 
the  veins  of  the  surface,  and  thus  impede  the 
circulation  in  the  skin.  This  obstacle  to  the  free 
upward  flow  of  blood  from  the  foot  and  leg 
causes  an  accumulation  of  blood  in  the  veins; 
the  pressure  of  blood  becomes  so  increased  that 
the  walls  of  the  veins  are  apt  to  yield,  especially 
in  older  persons,  and  varicose  veins  or  a  swollen 
and  inflamed  condition  of  the  skin  are  in  time 
the  results.  They  often  lead  also  to  a  feeling 
of  weariness  and  pain,  just  owing  to  the  inter¬ 
ference  with  the  circulation.  The  stockings 
ought,  therefore,  to  be  secured  by  suspenders 
connected  with  the  shoulder  brace  or  bodice. 
The  form  boots  and  shoes  ought  to  take  is  con¬ 
sidered  under  Htoienk. 

It  cannot  be  too  strongly  impressed  upon 
mothers  and  those  who  have  the  charge  of  girls 
that  attention  ought  to  be  paid  to  the  clothing 
of  girls,  to  ensure  that  the  purposes  of  clothing 
are  carried  out,  and  are  not  carried  out  in  any 
way  that  is  inconsistent  with  the  highest  degree 
of  health  aud  healthy  growth.  Many  of  the 
most  serious  evils  of  a  woman’s  life,  and  an 
innumerable  number  of  the  minor  ailments, 
that  seem  little  in  themselves  but  nevertheless 
among  them  make  the  difference  between  an 
active,  bright,  and  energetic  woman,  and  an 
ailing  and  feeble  woman,  are  the  result  of  mis¬ 
taken  notions  in  clothing  of  which  the  woman 
was  the  victim  during  the  period  of  childhood 
aud  youth.  Qrown-up  women  may  dress  them¬ 
selves  as  they  please,  and  may  violate  the  laws 
of  health,  if  they  choose  to  sacriflce  themselves 
to  foolish  notions  of  what  is  desirable  in  female 
form,  but  they  are  not  entitled  to  humour  their 
fancies  in  the  dress  of  their  children,  if  the 
methods  they  adopt  are  likely  to  hinder  the 
healthy  growth  of  the  children,  or  tend  even 
indirectly  to  encourage  feebleness. 

THE  EDUCATION  OF  GIRLS. 

Higher  and  University  Training.  — It 

used  to  be  a  common  subject  of  discussion  whe¬ 
ther  women  are  intellectually  inferior  to  men, 
;iud  it  was  also  commonly  concluded  that  they 
are.  Whether  that  be  so  or  not,  it  is  a  fact  that 
woman  was  for  many  centuries  kept  in  subjec¬ 
tion,  aud  that  indeed  it  was  not  till  the  advent 
of  Christianity  that  woman  was  called  to  occupy 
her  position  as  not  the  inferior  but  the  comple¬ 
ment  of  man.  If  there  is  any  truth  in  heredity, 
this  long-continued  subjection  must  be  taken 
into  account,  aud  the  suggestion  of  the  old  ques¬ 
tion  that  girls  should  not  receive  so  complete  an 


education  as  boys,  because  they  are  unfit  for  it, 
must  be  set  aside. 

Without  attempting  a  logical  definition,  we 
may  say  that  education  has  as  its  objects  the 
leading  out  or  developing  of  all  the  powers  of 
mind  aud  body;  and  even  if  it  were  admitted 
that  woman  is  mentally  inferior  to  man,  that 
is  only  an  additional  reason  for  more  careful, 
and  complete,  aud  well-adapted  training.  Linked 
with  man  in  life’s  work,  and  one  with  him  in 
destiny,  why  should  woman  be  less  carefully 
prepared  for  the  duties  of  life  or  leas  fitted 
for  its  issues?  Accordingly,  now  as  complete 
an  education  is  being  gradually  extended  to 
girls  as  is  given  to  boys,  and  in  America,  where 
especially  the  education  of  girls  has  been  pushed 
with  much  eagerness,  a  university  education  is 
not  debarred  to  them. 

Opinions  of  various  Authorities  in  Eng¬ 
land,  America,  and  France. — Although  suffi¬ 
cient  time  has  hardly  elapsed  since  this  move¬ 
ment  began  its  full  swing  to  enable  one  to  esti¬ 
mate  accurately  its  effects,  nevertheless  a  very 
considerable  body  of  testimony  is  put  forward  to 
show  that  girls  are  not  only  fitted  iutellectually 
for  the  highest  developments  of  education,  but 
are  not  necessarily  injured  physically.  Thus  Mrs. 
Henry  Sidgwick,  speaking  of  her  ex])erience  at 
Newnham  and  Girton  Colleges  at  Cambridge, 
says,  ‘‘the  experience  of  Girton  aud  Newnham 
certainly  shows  that  the  danger  need  not  be 
alarming.  The  actual  number  of  women  who 
even  temporarily  break  down  at  Cambridge 
from  the  effects  of  work  is  exceedingly  small  in 
proportion  to  the  whole;  and  as  for  the  average 
health  of  the  hard-working  students  it  is  little 
to  say  that  it  would  compare  very  favourably 
with  that  of  girls  who  are  laboriously  devoting 
themselves  to  the  pursuit  of  amusement.  I 
think  it  may  be  asserted  that  it  would  com])are 
favourably  with  the  average  health  of  young 
women  generally  in  the  class  from  which  our 
students  are  drawn.  In  fact,  overwork  is  an 
evil  to  which  attention  ought  to  be  continually 
given,  not  so  much  because  the  danger  of  it  is 
great,  as  because  it  is  to  a  laige  extent  preven- 
tible.  A  delicate  woman  may  go,  and  frequently 
has  gone,  through  the  course  of  training  for  an 
honour  examination  without  any  injury  to  her 
health,  and  even  with  positive  gain  to  it,  from 
steady  and  not  excessive  work,  with  power,  to 
a  great  extent,  to  choose  her  own  days  and 
hours  for  it;  but  even  a  strong  one  is  liable  to 
make  herself  ill  unless  she  will  observe  the  or¬ 
dinary  common-sense  rules  of  health  as  to  sleep, 
fooil,  exercise,  recreation,  and  other  things.” 
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Mias  Freoman,  President  of  Welleeley  College, 
Maaeachuaetta,  judging  from  the  experience  of 
tliree  colleges  for  women  in  the  Elaatem  States 
of  America,  the  Vaasar,  Wellesley,  and  Smith 
Colleges,  where  in  1883  there  were  more  than 
1000  women  students,  says  the  results  haye 
been  “  so  manifestly  good  that  they  would  go 
on,  greatly  trusting  that  in  educating  women’s 
heads  they  would  not  hurt  their  hearts  or  ruin 
their  constitutions.” 

Mrs.  Bichards  of  Vaasar  College  offers  proof 
of  the  possibility  of  giring  girls  a  complete  uni¬ 
versity  education  free  from  danger  to  health,  in 
the  shape  of  statistics  concerning  a  large  number 
of  women  who  had  studied  and  graduated  at 
first-class  institutions,  and  who  had  passed  out 
of  them  from  five  to  fifteen  years  before  the  date 
of  inquiry.  As  a  result  of  the  inquiry  “  phy¬ 
sicians  had  acknowledged  that  they  were  sur¬ 
prised  at  the  comparatively  good  health  of  the 
educated  women  of  America  as  shown  by  these 
statistics.”  According  to  Mrs.  Richards,  “experi¬ 
ence  had  shown  that  if  a  girl  was  well  cared  for 
from  twelve  to  eighteen,  then  went  to  college 
from  eighteen  to  twenty-two,  during  that  period 
there  would  be  no  trouble  whatever.”  She  hoped 
that  those  who  had  the  control  of  education  in 
this  country  (England)  would  look  closely  into 
that  matter.  It  was,  of  course,  very  difficult  to 
keep  acquainted  with  those  who  had  left  college, 
but  if  some  kind  of  record  could  be  kept  of  their 
subsequent  health,  that  would  be  the  best 
answer  which  could  be  given  as  to  the  danger 
of  the  physical  effect  of  education  upon  girls. 

In  France  there  is  a  magnificent  college  at 
Shvres  for  women,  the  £cole  Normals  Secon- 
daire  Sup4rieure,  concerning  which  Professor 
Darmesteter  says  “the  system  for  the  higher 
education  of  women  had  already  produced  good 
results,  and  he  trusted  that  it  was  opening  up 
a  new  era  in  the  education  of  women.”  Similar 
testimony  comes  from  Germany. 

There  is,  of  course,  another  side  to  the  question. 
The  modern  objections  to  an  education  for  girls 
as  complete  as  that  for  boys  centre  round  the 
opinion  that  such  education  unfits  girls,  by  the 
nervous  strain  to  which  they  are  subjected,  for 
their  duties  in  life  as  wives  and  mothers.  There 
is  evidence  in  support  of  that  opinion.  Pro¬ 
fessor  Loomis,  of  Yale  College,  regarding  the 
increasing  physical  deterioration  of  American 
girls,  says  “  the  cry  to  our  older  colleges  and 
time-honoured  universities  is:  Open  your  doore 
that  the  fairer  part  of  creation  may  enter  and 
join  in  the  mental  toil  and  tournament!  God 
save  our  American  people  from  such  a  misfor¬ 


tune!”  This,  however,  it  is  right  to  say,  was 
the  opinion  of  Professor  Loomis  at  a  much 
earlier  period  than  the  testimeny  in  favour  of 
university  education  for  girls  already  given. 
Dr.  Withers  Moore  of  Brighton  gave  his  ad¬ 
dress  as  President  of  the  British  Medical  Asso¬ 
ciation  in  1886,  on  the  subject  of  the  higher 
education  of  women.  He  asks,  “  Is  it  for  the 
good  of  the  human  race,  considered  as  progres¬ 
sive,  that  women  should  be  trained  and  admitted 
to  compete  with  men  in  the  ways  and  walks  of 
life,  from  which  heretofore  (as  nnsuited  to  their 
sex)  they  have  been  excluded  by  feeling  and 
usage,  and  largely,  indeed,  by  actual  legislation!” 
He  answers  that  “  it  is  not  for  the  good  of  the 
human  race,  considered  as  progressive,  that 
women  should  be  ‘  freed  from  the  restraints 
which  law  and  custom  have  imposed  upon  them, 
and  should  receive  an  education  intended  to 
prepare  them  for  the  exercise  of  brain  power 
in  competition  with  men.  And  I  think  thus,” 
he  continues,  “because  I  am  persuaded  that 
neither  the  preliminary  training  for  such  com¬ 
petition  work,  nor  the  subsequent  practice  of  it 
in  the  actual  strife  and  struggle  for  existence, 
can  fail  to  have  upon  women  the  effect  of  more 
or  less  (and  rather  more  than  leas)  indisposing 
them  towards,  and  incapacitating  them  for,  their 
own  proper  function— for  performing  the  part, 
I  mean — which  (as  the  issue  of  the  original 
differentiation  of  the  sexes)  Nature  has  assigned 
to  them  in  the  maintenance  and  progressive 
improvement  of  the  species.  .  .  .  This  ‘  higher 
education’  will  hinder  those  who  would  have 
been  the  best  mothers  from  being  mothers  at 
all,  or,  if  it  does  not  hinder  them,  more  or  less 
it  will  spoil  them.”  Dr.  Moore  cites  in  support 
of  his  opinion  the  views  of  Herbert  Spencer, 
Dr.  Matthew  Duncan,  Sir  Benjamin  Brodie, 
the  late  Dr.  Edward  H.  Clarke  (U.S.A.),  Dr. 
Emmet  of  America,  Mr.  Lawson  Tait  of  Bir¬ 
mingham,  and  others,  mostly  specialists  in  dis¬ 
eases  of  women. 

The  general  strain  of  these  opinions  will  be 
sufficiently  indicated  by  the  following  from 
the  late  Dr.  Thorbum,  of  Owens  College,  Man¬ 
chester  :  “  The  struggle  for  existence  on  the 
part  of  single  women,  and  the  capacity  of  a 
few  of  their  number  to  ignore,  with  safety, 
the  physiological  difficulties  of  the  majority, 
are  demanding  opportunities  for  education,  and 
its  honourable  as  well  as  valuable  distinc¬ 
tions,  which  cannot  and  ought  not  to  be  re¬ 
fused.  Unfortunately,  however,  up  to  this 
time  no  means  have  been  found  whirh  will 
reconcile  this  with  the  physiological  necessity 
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for  iatermittent  work  by  the  one  sex.  It  be- 
comea,  therefore,  the  duty  of  every  honest  phy¬ 
sician  to  make  no  secret  of  the  mischief  which 
most  inevitably  accrue,  not  only  to  many  of  our 
young  women,  but  to  our  whole  population,  if 
the  distinction  of  sex  be  disregarded.” 

If,  however,  we  carefully  consider  the  bur¬ 
den  of  the  objections  raised  to  the  full  education 
of  girls,  and  the  recent  developments  of  female 
education  in  England  and  America,  some  way 
out  of  the  maze  created  by  these  differences  of 
authority  seems  possible.  We  have  to  consider 
that  many  women  find  the  necessity  of  earning 
their  livelihood  in  occupations  requiring  careful 
education  and  a  laige  amount  of  mental  toil, 
and  we  find  a  large  and  daily  increasing  num¬ 
ber  of  women  who  value  the  highest  education, 
not  for  what  it  will  bring,  but  for  its  own  sake. 
The  claims  of  neither  of  these  can  be  disre¬ 
garded.  Up  to  the  age  of  twelve  years  there  is 
no  reason  why  girls  should  not  receive  an  educa¬ 
tion  equal  to,  if  not  identical  with,  that  given  to 
boys.  It  is  after  that  age  that  difficulties  arise 
due  to  the  special  circumstances  of  sex.  It  is 
about  that  age  that  special  developments  take 
place  in  the  training  of  boys  dependent  upon 
their  intended  course  through  life.  If  they 
mean  to  go  in  for  commercial  pursuits,  the  edu¬ 
cation  is  moulded  in  accordance  with  that  in¬ 
tention,  if  for  professional  life,  they  go  on  to 
training  preliminary  to  the  universities.  If  they 
are  boys  who,  by  reason  of  their  position,  can 
afford  to  pursue  an  education  whose  immediate 
object  is  culture,  and  whose  ulterior  object  may 
be  determined  at  a  much  later  period,  accord¬ 
ing  merely  to  fancy  or  inclination,  the  higher 
education  of  the  secondary  school  and  the  uni¬ 
versity  is  proceeded  with.  This  age  is  also  the 
time  when,  in  the  case  of  girls,  the  special  cir¬ 
cumstances  dependent  on  her  sex  require  to  be 
taken  into  consideration.  The  Americans  seem 
to  find  that  if,  after  that  age,  whatever  may 
have  been  the  system  adopted  before  it,  the 
education  of  girls  is  directed  with  special  re¬ 
gard  to  her  physiological  necessities,  that  is 
with  regard  to  the  monthly  changes  which 
periodically  occur,  all  danger  may  be  averted. 
This  almost  implies  that  girls  be  taught,  after 
that  age,  in  secondary  schools  set  apart  for  them¬ 
selves,  where  they  do  not  enter  into  competition 
with  boys,  and  where,  on  that  account,  a  perio¬ 
dical  relaxation  of  studies  may  be  permitted  to 
occur  without  throwing  one  set  of  pupils  out  of 
line  with  another  in  rate  of  study.  Still  further 
to  diminish  all  tendency  to  overstraining,  the 
best  American  opinion  seems  to  indicate  the 


advisability  of  abolishing  competitive  work  and 
examination  among  girls,  and  it  is  found  that 
the  love  of  work  itself  supplies  sufficient  stimu¬ 
lus  to  requisite  exertion,  that,  even  where  com¬ 
petition  is  not  engaged  in,  the  eager  desire  for 
learning  requires  careful  watching  to  hold  it 
sufficiently  in  check.  Similarly  colleges  for 
women  only,  where  like  care  and  supervision 
are  exercised,  seem  preferable  to  mixed  colleges 
where  an  unhealthy  straining  to  excel  is  almost 
certain  to  exist.  Snch  a  regulation  of  study, 
in  accordance  with  girls'  physiological  require¬ 
ments,  is  only  possible  in  an  institution  exclu¬ 
sively  devoted  to  giris. 

Overpressure  in  education  has  as  pernicious  an 
effect  on  boys  as  it  has  on  girls.  That  evil  is  got 
rid  of  by  proper  regulation  of  study,  and,  along 
with  care  in  diet,  &c.,  by  means  of  a  due  amount 
of  exercise  and  recreation.  This  general  rule  is 
applicable  to  girls  as  well  as  to  boya  The  special 
objection  in  the  case  of  girls  is  that  the  continu¬ 
ous  mental  application  is  not  consistent  with  the 
special  demands  made  upon  a  girl's  energies  at 
regularly  returning  periods  connected  with  her 
peculiar  functions.  That  objection,  we  believe, 
is  met  by  such  provisions  as  have  been  already 
indicated,  which,  however,  as  we  have  already 
said,  can  only  be  properly  made  in  secondary 
schools  and  in  colleges  devoted  exclusively  to 
the  female  aex,  and  r^pilated  with  due  regard 
to  these  functional  peculiarities.  In  short,  the 
objections  that  have  been  urged  against  the 
according  of  the  highest  education  to  girls  do 
not  strictly  lie  against  the  education  itself,  but 
against  the  system  on  which  it  has  been  con¬ 
ducted.  The  arguments  are  not  logically  against 
giving  the  same  education  to  girls  as  to  boys, 
but  against  giving  that  education  tn  the  tame 
vay.  We  believe  the  difference  in  the  testi¬ 
mony  that  came  from  America  at  an  early  period 
in  the  movement  for  higher  education,  which 
was  not  in  its  favour,  and  the  later  testimony, 
when  better  methods  had  been  devised,  and 
which  was  in  its  favour,  is  simidy  due  to  that 
fact  that  the  necessity  for  periodical  relaxation 
had  not  been  recognized  at  the  early  period, 
and  was  fully  realized  at  the  later.  Thus  one 
teacher  in  giving  evidence  before  the  State 
Board  of  Massachusetts,  in  1874,  said;  **  At  cer¬ 
tain  periods  I  think  that  study  with  girls  should 
wholly  cease  for  some  days.  I  refer  to  girls 
from  twelve  to  twenty  years  of  age.  Anyone 
who  has  taught  boys  and  girls— in  separate 
schools,  I  mean — mvut  have  noticed  the  greater 
proportionate  irregularity  of  attendance  of  the 
latter,  and  as  a  parent  he  would  know  the  reason 
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and  the  neoeasit/  of  ceaaation  from  work.”  An¬ 
other  eaje,  Could  the  custom  of  keeping  girls 
between  the  ages  of  thirteen  and  nineteen  out 
of  school  and  at  moderate  rest  during  certain 
period*  become  estsbUshed  among  us,  a  certain 
number  might  suffer  restraint  not  absolutely 
demanded,  but  the  general  result  would  be  an 
incalculable  gain  to  the  health,  present  and  proe- 
pectire,  of  the  inhabitants  of  this  conunon- 
wealth.”  Dr.  da  Costa,  of  New  York,  maintains 
that  “common  sense  and  the  teachings  of  phy¬ 
siology  point  in  the  direction  of  lessening,  as  far 
as  practicable,  work  of  a  time  vhen  the  vhole  ege- 
tem  iedepreeeed”  Dr.  Cohran  of  the  New  York 
State  Normal  School  has  been  “compelled  to 
the  conclusion  that  the  sexes  cannot  be  edu¬ 
cated  on  the  same  egettm  with  adrantage,  and 
that  the  physical  disadvantages  under  which 
the  female  labours  render  it  necessary  that  a 
system  be  devised  so  elastic,  with  so  much  op¬ 
tional  work,  that  the  female  may  rest,  at  least 
comparatively,  a*  the  ocoanon  reqwree.”  Those 
parts  of  the  opinions  have  been  printed  in 
italics,  which  show  clearly  that  the  objec¬ 
tions  taken  are  not  to  the  higher  education  in 
itself,  but  to  the  difficulty  of  reconciling  it 
with  the  periodical  change  in  women,  and  that 
difficulty  later  methods  have  to  a  large  extent 
overcome. 

The  conclusion  of  the  whole  matter  seems  to 
be,  let  girls  have  the  same  education  as  boys 
and  along  with  boys,  if  need  be,  up  to  the  age 
of  twelve  years,  overpressure  being  carefully 
avoided  in  the  case  of  one  as  in  the  case  of  the 
other,  a  due  amount  of  recreation  and  exercise 
being  daUy  insisted  on;  after  that  age  deny  not 
to  girls  secondary  and  university  education,  but 
let  it  be  conducted  in  institutions  restricted  to 
them,  but  as  fully  equipped  and  conducted  by  as 
able  teachers  and  profeeaora  as  similar  institu¬ 
tions  for  boys,  where,  however,  periodical  varia¬ 
tions  in  the  amount  and  degree  of  mental  effort 
can  be  arranged  for  in  accordance  with  the  perio¬ 
dical  variationa  in  the  amount  of  energy  that 
can  be  devoted  to  nervous  activity,  with  proper 
regard  to  other  requirements.  By  such  means 
the  world  will  be  blessed  with  wise  and  cultured 
women,  and  will  not  be  without  vig<HouB  wives 
and  mothers,  not  leas  capable  of  the  highest 
duties  of  womanhood,  because  to  the  sweet  in¬ 
stincts  of  nature  they  add  the  rich  treasures  of 
a  cultured  mind. 

THE  FEMALE  GENERATIVE  ORGANS. 

At  the  age  of  from  thirteen  to  sixteen  years,  in 
temperate  climates,  changes  occur  in  girls  which 


indicate  that  a  stage  has  been  reached  in  the 
development  of  special  organs,  and  that  the  girl 
has  become  capable  of  her  peculiar  functions. 
The  main  change  is  the  occurrence  of  a  discharge 
from  the  genital  oigans,  which,  because  of  its 
recurring  at  regular  intervals  of  twenty-eight 
days  or  one  lunar  month,  has  been  called  the 
“monthly  illness.”  Before  considering  what  the 
discharge  means,  it  will  be  necessary  briefly  to 
describe  the  oigans  concerned. 

The  female  generative  organs  situated  within 
the  body  are  the  womb  or  uterus  and  certain 
appendages,  the  ovaries,  and  tubes  which  lead 
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from  them  to  the  womb.  The  relation  of  these 
parts  is  shown  in  Fig.  184. 

The  womb  or  uterus  is  situated  deep  iu  the 
cavity  of  the  pelvis  (p.  22)  between  the  bladder 
which  lies  in  front  of  it,  and  the  end  of  the 
large  bowel  which  lies  behind  it.  It  is  pear- 
shaped,  and  is  on  an  average  three  inches  long, 
two  broad,  and  one  thick.  It  is  composed 
mainly  of  muscular  fibre  of  the  involuntary 
kind  (p.  70).  In  its  centre  is  a  narrow  cavity 
(the  walls  being  very  thick)  running  up  towards 
the  broad  end  of  the  pear-shaped  oxgan,  and 
opening  at  the  narrow  end  at  what  is  called  the 
mouth  of  the  womb.  The  inner  surface  next 
the  cavity  is  lined  with  mucous  membrane  (p. 
307),  in  which  there  are  glands.  The  organ  is 
richly  supplied  with  blood-vessels  and  nerves. 
By  means  of  a  transverse  slit,  the  lips  of  which 
are,  however,  in  the  virgin  state  closely  applied 
to  one  another,  the  mouth  opens  into  the  pas¬ 
sage  of  the  vagina,  which  communicates  with 
the  outside,  and  is  about  5  inches  long.  The 
womb  is  kept  in  position  by  ligamentous  struc¬ 
tures,  which  are  lax  enough  to  admit  of  a  mo¬ 
derate  degree  of  movement.  Now  the  womb  is 
flattened  on  its  front  and  back  walls,  and  if  a 
pear  be  imagined  as  pressed  somewhat  flat  in 
this  direction  it  will  be  easUy  understood  that 
the  appearance  of  a  comer  at  each  side  of  the 
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broad  end  will  be  produced.  The  womb  baa 
such  a  corner  at  each  side  of  its  upper  end,  and 
from  each  of  these  comers  a  tube  passes  off,  the 
fallopian  tubes. 

Fallopian  Tubes.  Each  tube  has  the  appear¬ 
ance  of  a  thick- cord,  3  or  4  inches  long.  It  con¬ 
sists  mainly  of  muscular  tissue  like  that  of  the 
womb,  and  in  the  centre  of  its  whole  length 
runs  a  canal,  the  inner  wall  of  the  tube  being 
lined  by  a  membrane  also  like  that  of  the  womb, 
but  haring  no  glands  imbedded  in  it.  At  the 
end  next  the  womb  the  canal  will  admit  only 
an  ordinary  bristle,  but  at  its  other  end  it  is 
wider.  The  end  distant  from  the  womb  opens 
into  the  cavity  of  the  belly,  is  trumpet-shaped, 
and  provided  with  6ne  finger-like  projections  or 
fringes.  (See  Fig.  1 84,^.)  The  tube  of  each  side 
is  further  connected  with  the  womb  by  a  broad 
band  of  tissue,  a  ligament  Connected  with  this 
ligament  is  the  ovary,  one  on  each  side  of  the 
body. 

The  Ovaries  are  flattened  oval  bodies,  each 
about  1)  inch  long,  |  inch  wide,  and  nearly 
^  inch  thick.  They  are  attached  to  the  womb 
by  means  of  the  broad  ligament  referred  to, 
and  to  one  part  of  the  ovary  the  fringe  of  the 
fallopian  tube  of  its  own  side  is  connected. 
It  is  in  the  ovaries  that  the  ova  are  produced. 


Fig.  10.~3oction  of  Otatj  oucoified,  iliowifig  ota  Id  TAriooa 
•Utfc«  of  gvomth. 


1,  OiiJAttle  oTmry.  2,  Fibrous  substance  of  oTary.  4,  Blood-Te»> 
sela  9\  Bac  (ron  which  orum  has  bees  lemored.  10,  Bpace  ffotn 
which  (mun  hat  been  discharged  flUed  sp  with  blood-clot,  kc.  For 
meaning  of  other  numbers,  see  teat. 

the  female  element  in  the  production  of  new 
beings.  The  ovaries  are  supplied  with  many 
nerves  and  blood-vessels.  Each  ovary  contains 
a  multitude  of  ova  or  eggs  in  different  stages  of 
growth.  In  the  ovaries  of  a  female  child  at 
birth  they  are  already  visible,  and  it  has  been 
estimated  that  no  less  than  70,000  may  be 
present  in  the  two.  Each  ovum  or  egg  is  about 


the  of  an  inch  in  size.  Fig.  185  shows  a 
section  or  slice  of  an  ovary,  the  little  round 
bodies  being  the  ova,  those  near  the  surfaces  (5) 
beiug  undeveloped,  those  deeper  (6, 7,  &c.)  being 
more  mature.  In  process  of  growth  the  ova  pass 
more  deeply  into  the  substance  of  the  ovary. 
Instead  of  lying  in  groups^  one  becomes  sepa¬ 
rated  from  others  by  growth  of  substance  be¬ 
tween  them.  As  one  becomes  more  mature  it 
becomes  surrounded  by  an  envelope  or  capsule, 
which  by  and  by  forms  a  sort  of  bag  round  it. 
The  ovum  becomes  attached  to  one  part  of  the 
wall  of  the  sac  aud  fluid  ia  produced  separating 
the  rest  of  the  wall  from  it,  and  the  fluid  in¬ 
creases  till  the  egg  is,  as  it  were,  connected  to 
the  inner  wall  of  a  minute  bladder,  (See  Fig. 
185,  8  and  9.)  As  it  grows,  the  sac  with  ita 
ovum  approaches  near  the  surface  of  the  ovary 
till  it  bulges  from  the  surface.  The  continued 
increase  of  fluid  finally  causes  the  little  bag 
to  burst,  and  the  ovum  is  discharged.  The 
ovary  at  this  time  is  very  freely  supplied  with 
blood.  The  discharged  ovum  would  readily 
drop  into  the  cavity  of  the  belly  but  for  the 
fact  that  at  this  time  the  fringed  end  of  the 
fallopian  tube  is  applied  to  the  ovary,  and  the 
ovum  ia  received  into  the  canal  of  the  tube, 
and  passes  down  the  canal  till  it  reaches  the 
womb. 

Thus  during  the  early  years  of  a  girl’s 
life  the  ovary  is  developing,  and  the  ova  it 
contains  are  maturing.  It  is  not  till  the  twelfth 
year  or  upwards  that  the  first  ovum  becomes 
ripe  and  is  diachatged,  and  when  that  period 
is  reached  the  girl  has  arrived  at  the  age  of 
puberty,  that  is,  the  age  when  she  is  capable 
of  conceiving.  At  the  time  when  an  ovum  is 
about  to  be  discharged,  changes  take  place  in 
the  womb;  an  extra  supply  of  blood  reaches  it, 
and  the  changes  occur  which  lead  to  the  ap¬ 
pearance  of  the  discharge.  From  the  time  when 
the  first  ovum  becomes  mature  and  is  dis¬ 
charged,  as  a  general  rule,  one  becomea  ripe  after 
another  at  intervals  of  twenty -eight  days.  Thus 
from  thirteen  years  or  so  onwards  regularly 
every  month  an  ovum  becomes  mature  and  ia 
discharged,  and  its  period  of  ripening  and  dis¬ 
charge  is  attended  by  the  changes  in  the  womb 
alluded  to,  aud  so  there  is  the  periodical  occur¬ 
rence  of  the  monthly  illness.  For  a  certain 
number  of  years — up  to  the  age  of  forty-five 
or  thereby — these  changes  regularly  take  place 
till  the  organs  become  exhausted,  the  period 
of  the  “change  of  life”  arrives,  these  occurrences 
cease,  and  the  capacity  of  conception  has  passed 
away. 
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MENSTRUATION. 

Menstruation  {The  Meruee — MonMie* — 
The  Period* — The  Coweta)  is  the  term  applied 
to  the  process,  whose  external  evidence  is  the 
discharge  from  the  genital  organs.  The  word 
is  derived  from  the  Latin  menetrvalie,  meaning 
monthly,  from  memia,  a  month. 

Time  of  Appearance  and  Symptoms.— 
It  is  some  time  between  the  ages  of  twelve 
and  sixteen  years  that  the  appearance  of  the 
monthly  discharge  indicates  that  the  internal 
generative  organs  have  arrived  at  some  degree 
of  maturity.  Even  before  that  occurrence  vari¬ 
ous  other  signs  indicate  a  change  coming  over 
the  girl.  An  alteration  takes  place  in  the  figure 
and  gait  owing  to  expansion  of  the  hips  and 
fuller  and  more  rapid  development  of  the 
breasts.  The  whole  figure  becomes  more  plump 
and  rounded,  and  the  girl  leas  awkward  and 
angular,  and  more  giacefuL  Her  manners  also 
change.  She  becomes  more  sedate  and  leas 
wayward,  more  timid  and  bashful,  but  also  more 
gentle  and  loving.  The  actual  period  of  the 
first  illness  varies  with  the  climate  and  other 
circumstances.  In  Britain  the  age  of  sixteen 
is  that  at  which  it  most  commonly  begins; 
in  France  it  is  earlier.  The  general  rule  is 
that  it  appears  earlier  in  warm  countries  and 
later  in  cold  countries,  the  mean  being  in  a 
temperate  climate.  The  date  of  appearance  is 
also  affected  by  the  conditions  of  life.  It  is 
earlier  among  those  who  live  in  towns,  and 
later  among  country  girls.  Luxurious  habits 
of  living,  the  use  of  warm  stimulating  foods, 
Ac.,  hasten  it;  while  among  those  whose  lives 
are  more  simple  aud  primitive,  or  who  live 
among  conditions  of  hardship,  it  is  delayed.  It 
is  also  influenced  by  the  constitution,  and  its 
apptarance  may  be  long  delayed  in  a  delicate 
girl  There  are  also  exceptional  cases  on  record, 
cases  where  the  illness  has  appeared  remark¬ 
ably  early,  or  where  it  has  not  appeared  for 
many  years  past  the  usual  time.  The  first 
monthly  illness  is  frequently  accompanied  or 
preceded  by  some  degree  of  feverishness,  pains 
in  the  back,  a  sense  of  fulness  in  the  abdomen, 
and  feelings  of  great  weariness.  It  is  also  a 
time  when  a  girl  may  manifest  a  variety  of 
nervous  symptoms,  and  may  be  liable  to  hys¬ 
terical  attacka  The  first  portion  of  the  dis¬ 
charge  is  clear,  later  it  is  tinged  with  blood,  and 
gradnallyit  becomes  almost  pure  blood, the  blood 
then  gradually  diminishing  till  finally  the  dis¬ 
charge  becomes  free  from  blood  and  then  ceases. 


The  symptoms  which  preceded  and  accompanied 
the  discharge  pass  off,  and  in  a  few  days  the 
girl  is  in  perfect  health. 

The  regular  illness  is  not  established  all 
at  once.  The  girl  may  suffer  from  some  of 
the  preliminary  symptoms,  which  lead  the 
mother  to  conclude  her  illness  is  going  to 
begin,  and  after  a  few  days  they  may  pass  off 
without  any  or  but  a  very  slight  discharge 
appearing.  And  this  may  occur  at  one  or  two 
periods  without  any  flow  of  blood.  Or  one  ill¬ 
ness  may  occur  in  the  regular  way,  and  one  or 
two  periods  may  then  pass  with  only  a  threat 
of  its  occurrence.  Parents  must  not  be  alarmed 
at  such  irregular  occurrences.  Nor  are  they  to 
take,  as  is  too  often  done,  any  steps  to  force  the 
discharge,  such  as  administering  drastic  purges 
aud  other  kinds  of  medicine.  The  general  health 
of  the  girl  remaining  good,  no  alarm  need  be 
entertained,  and  in  any  case  no  haphazard 
methods  should  be  resorted  to.  (Refer  to  p.  483.) 
One  thing  it  is  desirable  to  notice  here.  The 
external  passage  (vagina)  is  almost  closed  in  the 
virgin  by  a  membrane  called  the  hymen,  which 
stretches  across  it  near  its  entrance.  Through  a 
narrow  opening  in  its  centre,  or  through  several 
smaller  openings,  the  discharge  from  the  womb 
escapes  externally.  In  rare  cases  no  opening 
exists,  and  the  discharge  does  not  escape  but  is 
pent  up  within.  The  girl  may,  at  the  usual 
time  for  the  appearance  of  the  discharge,  have 
the  symptoms  that  have  been  noted,  but  there 
is  no  flow;  and  thus  one  period  after  another 
may  pass,  the  discharge  accumulating  behind 
the  barrier.  The  accumulated  discharge  will 
in  time  form  a  swelling,  even  though  it  gives 
rise  to  no  other  symptoms,  and  there  will  be 
the  appearance  of  a  tumour  in  the  abdomen 
enlarging  with  each  returning  period.  This, 
taken  with  the  absence  of  any  discharge  exter¬ 
nally,  has  more  than  once  given  occasion  for 
most  unjust  suspicion.  In  such  a  case  as  this 
the  point  to  note  is  that  on  no  occasion  has  the 
discharge  ever  appeared.  If  any  discharge  had 
at  any  period  appeared,  it  would  have  proved 
that  the  way  was  open. 

Once  the  discharge  has  been  fully  established 
it  should  retnm  at  the  regular  periods  during 
the  whole  of  the  child-bearing  epoch.  It  is,  how¬ 
ever,  interrupted  by  pregnancy,  and  does  not,  as 
a  general  rule,  occur  during  suckling.  Its  disap¬ 
pearance  under  any  other  circumstances  is  to  be 
regarded  as  a  disturbance  of  health,  which  will 
probably  be  attended  by  other  symptoms  also. 
The  duration  of  each  illness  varies  in  different 
persons.  According  to  one  authority  the  meet 
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common  length  of  time  ia  eight  days,  then  three, 
and  then  four.  The  quantity  of  diachatge  dar¬ 
ing  one  period  it  is  also  impossible  to  state  with 
definiteness.  From  2  to  6  ounces  may  be 
stated  as  extremes  which  are  within  the  limit 
of  health.  Any  larger  quantity  should  lead  one 
to  seek  competent  advice.  While  four  weeks  is 
the  usual  time  that  elapees  from  the  beginning 
of  one  illness  to  the  beginning  of  the  next,  there 
are  variations  quite  consUtent  with  health.  One 
woman  may  “alter”  every  three  weeks,  and  an¬ 
other  only  every  six  weeks.  All  departures  from 
what  is  stated  to  be  the  general  rule  are  to  be 
judged  by  the  custom  of  each  person  and  by 
the  condition  of  her  general  health. 

The  discharge  comes  mainly  from  the  inner 
surface  of  the  womb,  and  while  it  lasts  the  womb 
is  in  the  condition  of  having  a  greatly  increased 
blood  supply,  and  of  being  in  consequence 
fuller  and  heavier  than  during  the  interval 
between  two  periods.  These  changes  in  the 
womb,  as  already  noted,  are  coincident  with 
similar  conditions  in  the  ovaiy,  attending  the 
ripening  and  discharge  of  an  ovum.  In  the 
virgin  condition  the  ovum  passing  down  the 
fallopian  tube  into  the  womb  undergoes  no 
change  except  that  of  breaking  down  and  be¬ 
coming  dissolved. 

The  Chanfire  of  Life. — At  the  age  of  forty- 
five  or  thereby,  earlier  or  later  in  different 
individuals,  the  regular  periodical  illnesses 
begin  to  cease.  They  rarely  cease  at  once,  but 
become  irregular.  The  “illness”  returns  at 
irregular  intervals,  and  gradually  the  discharge 
diminishes  in  amount  It  also  greatly  varies, 
being  at  one  time  scanty  and  at  another  very 
profuse,  till  it  finally  ceases.  The  womb  at  this 
time  becomes  smaller  in'  size,  and  the  ovaries 
shrivel  rapidly.  At  this  time  the  woman  ia  in  an 
unstable  condition  of  health,  and  liable  to  many 
minor  ailments,  and  also  to  some  more  serioua 
She  is  liable  to  headache,  flushings  of  the  face, 
and  disturbances  of  the  digestive  and  nervous 
systems.  When  this  period  is  safely  past,  how¬ 
ever,  a  time  of  good  health  may  be  looked 
forward  to  with  some  confidence. 

Vicarious  Menstruation.— Tltis  is  the  term 
which  has  been  applied  to  a  discharge  of  blood 
coming  periodically  from  some  part  of  the  body 
other  than  the  womb,  and  taking  the  place  of 
that  discharge,  which  ia  absent  or  very  scanty. 
Instances  of  such  menstruation  are  not  very 
common.  But  there  have  been  cases  in  which 
bleeding  from  the  lungs,  stomach,  noee,  &c., 
occurred  at  the  usual  period,  and  seemed  to  be 


the  means  of  relieving  the  system  when  the 
ordinary  discharge  was  wanting  or  scant/. 

The  Managrement  of  the  Monthly  Ill¬ 
ness. — Details  of  the  nature  of  the  monthly 
illness  have  been  given  above,  in  so  far  as  they 
seemed  advisable  for  the  purpose  of  communi¬ 
cating  some  intelligent  appreciation  of  the  char¬ 
acter  of  occuiTences  of  which  every  woman's 
body  is  the  seat  It  is  but  in  accordance  with 
reason  and  common-sense  that  a  woman  should 
have  some  degree  of  accurate  knowledge  of  so 
important  a  function.  Disturbances  of  this  func¬ 
tion  are  surprisingly  common,  are,  indeed,  appa¬ 
rently  becoming  more  and  more  common,  many 
of  the  conditions  of  modem  life  directly  dispos¬ 
ing  to  them.  That  they  are  the  cause  of  much 
suffering,  borne  largely  in  silence,  because  of  the 
natural  modesty  of  women  and  dislike  to  seek 
advice  on  so  delicate  a  subject,  is  known  to 
every  medical  practitioner  of  even  limited  ex¬ 
perience.  Ignorance  is  undoubtedly  mischiev¬ 
ous,  and  a  certain  amount  of  knowledge  ou  the 
part  of  every  woman  desirable.  Nowadays  the 
only  question  is  how,  when,  and  by  whom  ought 
the  necessary  information  to  be  imparted  to 
every  girL  Every  medical  man  recognizes  that 
a  little  knowledge  of  the  subject  would  enable 
women  to  avoid  much  of  the  misery  and  suffer¬ 
ing  they  incur  by  their  ignorance.  For  this 
purpose  the  above  details  have  been  given  as 
plainly  and  simply  as  seemed  to  suit  the  cir¬ 
cumstances  of  the  case,  and  for  the  same  pur¬ 
pose  the  following  general  directions  as  to  the 
management  of  the  “illness”  are  given. 

It  is  because  the  occurrence  of  the  monthly 
illness  is  natural  and  periodic  that  women,  so 
familiar  do  they  become  with  the  process,  pay 
little  heed  to  its  indications,  and  do  not  much 
take  it  into  consideration  in  regulating  their 
habits  of  life.  In  arranging  for  their  work  or 
their  pleasure  too  little  account  is  taken  of  it, 
though  every  woman  knows  pretty  accurately 
the  time  of  its  return.  Even  when  some  dis¬ 
turbance  arises  connected  with  it,  leas  attention 
is  paid  than  would  be  to  disorder  of  the  same 
extent  of  any  other  function.  All  this  is  the 
very  reverse  of  what  ought  to  be.  For,  at  the 
very  outset,  it  must  be  remembered  that  at  the 
period  of  the  illness  the  whole  system  is  in  a 
highly-strung  condition,  extremely  sensitive  to 
every  variety  of  influence;  the  nervous  system, in 
particular,  is  peculiarly  impressionable,  and  the 
person,  therefore,  more  open  than  at  any  other 
time  to  disorder  of  various  kinda  It  would 
only,  ou  this  account,  be  in  accordance  with 
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rraaon  und  common- sense  that  special  care 
should  be  taken  while  the  illneM  lasts,  and  for  a 
brief  period  both  before  it  and  after  it,  to  main¬ 
tain  good  bodily  health,  and  to  guard  against 
eTerything  likely  toaffect  it  Thus  common-sense 
would  suggest  that  exposure  to  cold,  to  damp, 
to  draughts,  and  such  like  should  be  avoided. 
Thus  during  the  period  mere  jumping  out  of  a 
warm  bed  and  placing  the  bare  feet  on  a  cold 
floor  or  wax-cloth  has  often  been  the  cause  of 
serious  illnees.  Wet  clothing  and  wet  feet  are 
specially  hurtfuL  If  women  would  not  permit 
the  familiarity  of  the  process  to  make  them  for¬ 
getful,  it  would  not  be  necessary  to  insist  on 
these  obvious  precautions.  It  requires  very  little 
thought,  moreover,  to  make  one  perceive  that,  at 
a  time  when  so  much  bodily  energy  is  directed 
to  one  function,  and  when  so  great  a  drain  on  the 
system  is  present,  less,  considerably  lees,  than 
the  usual  amount  of  exertion  ought  to  be  under¬ 
taken.  Indeed,  during  the  days  that  the  illnees 
lasts,  much  more  rest  than  is  customary  ought 
to  be  indulged  in,  no  work  requiring  any  strain 
should  be  undertaken,  fatigue  should  be  care¬ 
fully  avoided,  the  or<bnary  duties  should  be 
lightened,  and  some  rest  and  quiet  taken  dur¬ 
ing  the  day.  This  is  not  always  possible;  but 
every  endeavour  ought  to  be  made,  even  when 
the  usual  day’s  duties  must  be  performed,  to 
make  them  as  light  as  possible,  and  to  under^ 
take  no  exertion  that  can  be  avoided.  If  this 
is  so  with  even  necessary  duties,  it  is  excessive 
foolishness  for  a  woman  to  expose  herself  to 
undue  excitement  during  the  period,  specially 
the  excitement  of  a  round  of  pleasure  or  gaiety. 
Social  gatherings,  dances,  games  implying  physi¬ 
cal  exertion,  such  as  lavm-tennis,  boating,  riding 
or  walking  excursions — all  these  should  be  re¬ 
frained  from  at  such  a  time.  Those  who  are  in 
charge  of  houses  ought  not  to  leave  the  illness 
out  of  account  in  arranging  their  domestic  con¬ 
cerns.  Thedreaded“springcleaning’’and  the  in¬ 
evitable  “  washing  day”  ought  to  give  way  when 
necessary,  and  mistresses  ought  not  to  forget 
that  some  days  of  apparently  slovenly  and  half¬ 
hearted  work  may  have  a  reason  other  than 
than  that  of  idleness  or  carelessness,  and  ought 
when  needful  to  lighten  the  burden  of  work  to 
their  servants  accordingly.  Those  who  have  the 
care  young  girls,  whether  their  own  daugh¬ 
ters  or  not,  do  not  fulfil  their  duty  to  them 
unless  they  exercise  supervision  over  them  suffi¬ 
cient  to  prevent  them  by  their  ignorance  incur¬ 
ring  needless  risks. 

Warm  clothing  is  particularly  needed  during 
the  period.  Of  the  kind  of  clothing  enough  has 
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already  been  said,  but  the  desirability  of  some 
flannel  clothing  may  again  be  urged. 

As  regards  food  not  much  special  direction 
ought  to  be  required.  In  the  sections  on  Food 
full  explanations  are  entered  into  regarding  the 
quantity  and  quality  of  foods  neceasary-for  the 
maintenance  of  vigorous  bodily  health,  and  the 
relation  of  these  to  work  is  discussed.  But  it  is 
plain  that  when  special  demands  are  made  on  the 
system,  as  they  are  at  each  recurring  menstrual 
period,  special  care  needs  to  be  taken  that  a  due 
quantity  of  nourishment  is  supplied.  At  such  a 
time'  any  deficiency  in  quantity  of  food  or  any 
error  in  kind  will  become  most  evident  and 
most  hurtfuL  Often  at  tiiis  period  women  are 
lees  inclined  for  food  when  it  is  most  needed, 
and  are  too  prone  to  quiet  any  appetite  that  is 
present  with  cups  of  tea,  which,  while  they  re¬ 
fresh  and  stimulate  for  the  moment,  supply  no 
real  nutriment  Plain,  simple,  easily-digested 
food  of  the  ordinary  kind  at  regular  intervals  is 
very  necessary.  At  the  same  time  too  plentiful 
or  too  rich  feeding  is  also  injurioua  Rich 
dishes,  pastries,  &c.,  are  not  to  be  encouraged. 
It  is  also  too  common  to  attempt  to  relieve  the 
feeling  of  depression  or  exhaustion  by  stimu¬ 
lants.  They  cannot  supply  the  place  of  appro¬ 
priate  nourishment,  and  are  apt  to  lead  to  bad 
habits.  It  is  always  those  who  do  not  take 
fit  nourishment  that  are  most  prone  to  turn  to 
stimulants,  and  it  is  always  they  who  are  most 
injuriously  affected  by  alcohol,  since  it  quickens 
the  waste  going  on  in  the  body  without  afford¬ 
ing  any  material  to  supply  it  As  a  general 
rule  the  use  of  stimulants  is  to  be  condemned. 
The  circumstances  that  make  them  useful  are 
considered  in  discussing  scanty  and  excessive 
menstruation  in  the  latter  part  of  this  section. 

The  question  of  exercise  for  girb  is  as  impor¬ 
tant  as  for  boys,  and  is  discussed  elsewhere. 
It  is  only  necessary  to  say  here  that,  duriug  an 
illness,  as  much  rest  should  be  taken  as  pos¬ 
sible,  and  for  a  day  or  two  after  the  period  also. 
Active  exercise  during  that  time  is  ^e  greatest 
possible  mistake. 

Bathing  is  to  be  avoided  during  the  illness, 
and  in  particular  cold  bathing. 

PREGNANCY  AND  ITS  MANAGEMENT. 

Conception. — Every  four  weeks,  as  has  been 
stated,  in  the  adult  woman  an  ovum  becomes 
ripe  and  is  discharged  from  the  ovary.  It  is 
caught  by  the  extremity  of  the  fallopian  tube 
and  passed  down  the  tube  towards  the  womb. 
If  the  changes  arising  from  conception  do  not 
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occur,  the  ovum  breake  down  and  disappears. 
If,  however,  shortly  before  it  leaves  the  ovary, 
or  during  its  descent  of  the  fallopian  tube,  the 
ovum  is  met  by  the  male  element,  which  enters 
into  it  and  fertilizes  it,  a  set  of  changes  ocean 
in  it  which  lead  to  the  formation  of  a  new 
being.  The  material  supplied  by  the  male  con* 
sists  of  a  thick  whitish  Duid,  in  which  the  mi¬ 
croscope  reveals  curious  bodies,  represented  in 
Fig.  186,  formed  of  an  oval  part,  called  the  head, 
which  is  about  the  of  an  inch  long,  and  of 
a  tail,  the  of  an  inch  in  length.  They  are 
called  spermatozoa,  and 
they  are  the  essential  ele¬ 
ment  supplied  by  the  male 
for  conception.  The  fluid 
having  been  introduced  into 
the  female  in  the  act  of 
sexual  intercourse,  the  sper¬ 
matozoa  find  their  way  up¬ 
wards  into  the  womb  and 
on  to  the  fallopian  tube, 
partly  by  the  lashing  move¬ 
ments  of  the  tail,  and  if  in 
their  course  they  meet  an  ovum,  still  in  fit  con¬ 
dition,  one  or  more  spermatozoa  entering  it  pro¬ 
duce  conception.  Among  theearliestchangesthat 
thereafter  occur  in  the  ovum  is  one  by  which, 
from  the  original  single  cell,  a  mass  of  cells  is 
produced.  Fig.  187  shows  at  4  ova,  magnified. 
Soon  after  the  entrance  of  the  spermatozoa  the 
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ovum  divides  into  two  (1  of  fig.);  each  of  these 
two  then  subdivides  into  two,  making  four  (2  of 
fig.);  each  of  the  four  subdivides,  so  that  eight 
are  formed,  and  the  process  goes  on  to  sixteen, 
thirty-two,  sixty-four,  &c.,  until  a  mulberry¬ 


shaped  mass  of  cells  (3)  is  formed,  all  derived 
from  the  original  single  cell  or  ovum.  This  pro¬ 
cess  is  supposed  to  occupy  about  eight  days,  and 
to  occur  while  yet  the  ovum  is  descending  the 
fallopian  tube,  and  about  the  end  of  that  time 
it  reaches  the  womb,  which  has  meanwhile  been 
prepared  for  its  reception,  and  where  it  is  de¬ 
tained  till  the  new  being  is  more  fully  formed. 
It  is  from  the  mass  of  cells  thus  produced  that 
tbe  body  of  tbe  cliild  is  gradually  developed. 

While  conception  is  more  likely  to  result  from 
connection  shortly  before  or  within  a  few  days 
after  an  "  illness,”  there  is  really  no  period  at 
which  intercourse  may  be  had  and  conception 
not  be  possible. 

The  Growth  of  the  Offspring.— When  the 
ovum  which  has  been  fertilized  by  the  action 
ot  the  male  element  reaches  tbe  womb  it  is  uot 
much  larger  than  its  original  size,  about  the 
of  an  inch.  It  becomes  attached  to  tbe 
walls  of  tbe  womb  in  a  peculiar  way.  Before 
its  arrival  changes  take  place  in  the  inner  lining 
membrane  of  the  womb,  causing  that  lining  to 
become  much  increased  in  thickness,  and  owing 
to  tbe  increased  thickness  the  surface  is  thrown 
into  ridges  and  furrows.  The  small  ovum  ap¬ 
parently  is  detained  in  the  womb  by  falling  into 
one  of  these  depressions,  and  becoming  buried, 
as  it  were,  by  the  ridges  of  the  thickened  wall 
growing  round  and  over  it  About  the  tliird  or 
fourth  week  after  conception  the  ovum  has 
become  completely  imbedded  in  the  wall,  in 
which  it  forms  a  little  swelling.  Meanwhile 
by  this  time  tbe  surface  of  tbe  ovum  is  not 
smooth  and  regular  as  it  originally  was,  but  is 
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hia  beeti  turned  dova 


covered  by  a  set  of  shaggy  projections,  termed 
villi.  These  rilli  are  tbe  result  of  changes  going 
on  rapidly  within  the  ovum.  They  become 
imbedded  in  the  substance  of  the  wall  of  the 
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womb,  which  ooinpletelj  Koirouiids  the  ovum, 
and  thus  an  intimate  connection  is  effected  be¬ 
tween  the  body  of  the  mother  and  the  growing 
ofispring.  At  this  period  the  condition  of  things 
is  represented  in  Fig.  188,  where  the  ovum  with 
the  shaggy  )>rojections  of  its  own  lining  mem¬ 
brane  is  shown  resting  on  the  wall  of  the  womb, 
which  has  grown  up  around  it  so  as  com¬ 
pletely  to  surround  and  cover  it  The  ovum 
is  thus  shut  up  in  a  little  chamber  in  the  wail 
of  the  womb,  and  is  shut  off  from  Uie  cavity 
of  that  organ. 

In  the  early  period  of  its  formation  the  new 
being  is  called  an  embryo,  and  in  the  later 
period  before  birth  it  is  called  a  foetus. 

It  is  evident  from  Fig.  188  that  as  the  em¬ 
bryo  grows  the  swelling  in  the  wall  of  the 
womb  will  grow  larger  and  larger,  and  will 
gradually  encroach  on  the  space  belonging  to 
the  cavity  of  the  womb,  until  at  length,  with 
increased  growth,  the  part  of  the  wall  which 
covers  over  the  embryo  will  bulge  right  across 
to  the  opposite  side,  will,  in  fact,  come  into  con¬ 
tact  all  round  with  the  rest  of  the  wall  of  the 
womb,  and  will  become  merged  into  it.  This 
happens  after  the  second  month  of  pi-egnancy. 
The  shaggy  projections,  that  have  been  men¬ 
tioned  as  growing  out  from  the  wall  of  the  ovum, 
undergo  increased  growth  at  that  part  of  the 
ovum  opposite  to  the  part  of  the  womb  on  which 
it  rests,  and  at  that  place  blood-vessels  come  to 
occupy  their  interior.  At  other  parts  of  the 
ovum  they  shrink  and  disappear. 

Formation  of  Membranes  and  After-birth. 
— That  part  of  the  wall  of  the  womb  on  which  the 
ovum  rests  undergoes  special  development,  and 
as  the  result  of  the  special  growth  on  the  part  of 
both  the  womb  and  ovum  at  that  place,  a  special 
structure  is  formed,  called  tlie  placenta,  by 
which  tite  structures  of  the  embryo  and  those  of 
the  mother  come  into  intimate  relationship,  and 
in  which  the  blood  belonging  to  each  comes  into 
such  close  contact  that  exchanges  of  material 
can  take  place  between  them.  It  is  by  means 
of  the  placenta  that  the  nourishment  of  the 
growing  offspring  is  obtained,  it  being  a  bond 
of  union  between  offspring  and  mother,  the  agent 
through  which  nourishment  is  conveyed  from 
the  blood  of  the  mother  to  the  child.  The  pla¬ 
centa  is  also  called  the  after-birth,  from  the 
fact  that  after  the  birth  of  the  child  it  is  sepa¬ 
rated  and  expelled  from  the  womb.  By  the 
end  of  pregnancy  it  forms  a  disc-like  mass, 
measuring  inches  across,  |  inch  thick,  and 
about  20  ounces  in  weight.  Connected  with  it 
near  the  middle  is  the  umbilical  cord,  by  means 


of  which  the  growing  embryo  is  attached  to  the 
placenta.  Running  within  the  cord  are  two 
arteries  which  carry  the  blood  from  the  embryo 
to  the  placenta.  In  the  placenta  the  blood  is 
distributed  in  large  spaces,  and  comes  into  close 
communication  with  the  blood  of  the  mother, 
by  means  of  which  its  purity  and  nourishing 
qualities  are  maintained.  From  the  placenta 
the  blood  passes  back  along  the  cord  in  a  vein 
to  the  embryo,  to  which  it  gives  up  the  requisite 
supply  of  material  for  continued  life  and 
growth. 

To  return  to  the  ovum.  We  have  seen  that 
after  conception  it  divides  into  two  cells,  then  into 
four,  and  so  on,  till  a  mass  of  cells  is  produced, 
which  dispose  themselves  in  such  a  way  that  a 
hollow  sphere  is  formed.  It  is  from  the  outer 
layer  of  this  sphere  that  the  shaggy  projections 
arc  thrown  out  which  become  connected  with 
the  part  of  the  wall  of  the  womb  that  has  covered 
over  the  ovum,  forming  an  outer  membrane. 
On  a  part  of  the  sphere  the  embryo  begins  to 
develop,  and  as  it  grows  the  parts  of  the  sphere 
beyond  the  place  where  it  is  developing  rise  up 
round  it,  and  finally  meet  and  close  over  it 
Thus  the  embryo  comes  to  be  inclosed  within  a 
membranous  sac  of  its  own,  called  the  amnion, 
while  it  maintains  its  connection  with  the  parts 
beyond  by  a  cord,  the  umbilical  cord.  As  the 
embryo  grows,  fluid  is  formed  within  the  sac, 
and  thus  the  embryo  as  early  as  the  second 
month  is  floating  in  fluid  contaiued  within  a  sac, 
and  connected  with  the  wall  of  the  mother’s 
womb  by  means  of  a  cord  and  the  placenta. 
With  further  accumulation  of  fluid  the  amnion 
enlarges  till  it  comes  into  contact  with  the 
outer  membrane  already  mentioned,  with  which 
it  becomes  fused.  So  in  the  later  stages  of 
pregnancy  the  foetus  is  freely  movable  in  a 
mass  of  liquid  contained  within  a  large  sac 
formed  of  the  blended  membranes,  and  is  sus¬ 
pended  in  the  liquid  by  the  cord,  the  other  end 
of  which  is  attached  to  the  placenta,  which  is  in 
close  connection  with  the  wall  of  the  womb,  the 
womb  itself  being  oompletely  filled  by  the  sac 
and  its  contents.  In  the  course  of  labour  the 
membranes  are  ruptured  and  the  liquid  escapes, 
in  common  talk  “  the  waters  break.” 

Progress  of  Growth  at  different  months. 
— In  the  course  of  the  third  month  of  preg¬ 
nancy  the  ovum,  with  its  growing  embryo  in¬ 
closed  within  its  membranes  and  floating  in  the 
fluid,  comes  to  occupy  the  whole  cavity  of  the 
womb.  As  the  embryo  continues  growing  the 
womb  must  needs  enlarge  with  it. 

After  the  end  of  the  third  month  of  preg- 
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Dancy  the  growing  ofispring  ia  now  called  a 
foetus,  and  is  so  called  till  birth  takes  place. 
At  this  time  the  foetus  measures  from  5  to  6 
inches  in  length,  and  weighs  about  4  ounces. 
Already  at  this  time  the  sex  is  distinct,  the 
outline  of  the  body  is  complete,  the  eyes  and 
ears  are  formed,  and  the  nails  have  commenced 
to  form. 

At  the  end  of  the  fourth  month  the  foetus 
has  iucreased  to  7  inches  in  length  and  nearly 
9  ounces  in  weight.  A  slight  down,  instead  of 
hair,  begins  to  appear  on  the  scalp  and  surface 
of  the  body,  and  brisk  movements  occur,  though 
they  may  not  yet  be  felt  by  the  mother. 

With  the  end  of  the  fifth  month  the  length 
has  increased  to  from  8  to  10  inches  and  the 
weight  from  10  to  12  oimces.  Early  in  the 
fifth  month  the  first  movement  is  usually  de¬ 
tected  by  the  mother,  and  this  is  called  the 
period  of  quickening,  though,  as  has  already 
been  said,  this  is  only  the  time  when  the  mother 
feels  the  movement,  which  has  previously  oc* 
curred  unperoeived  by  her. 

At  six  months  the  growing  child  is  11  to  12^ 
inches  long  and  weighs  more  than  a  pound. 
The  nails  are  solid,  and  eyebrows  and  eyelashes 
have  begun  to  form. 

In  the  course  of  the  seventh  month  the 
length  increases  to  from  12^  to  14  inches,  and 
the  weight  is  considerably  increased  by  depoeit 
of  fat  under  the  skin.  In  the  male  child  the 
testicles  begin  to  descend  from  the  cavity  of 
the  belly  towards  their  proper  position. 

By  the  end  of  the  eighth  month  the  length 
of  the  child  is  usually  about  17  inches,  and  the 
weight  4  to  6^  pounda  The  skin  is  r^  and 
covered  with  down.  In  the  male  child  one 
testicle  has  completely  descended,  usually  that 
of  the  left  aide. 

At  birth  the  average  length  is  from  19  to  24 
inches,  and  the  average  weight  7  pounda 

Male  children  are  usually  larger  than  female 
children.  While  7  pounds  is  an  average  weight 
there  are  many  variationa  6^  to  6  pounds 
weight  means  a  very  small  child,  and  12  to  13 
a  very  large  child,  but  such  extremes  are  now 
and  again  met  with. 

The  Duration  of  Human  Pregnancy.— 

The  average  duration  of  pregnancy  is  between 
274  and  280  days,  or  about  forty  weeka  It  is 
roughly  counted  as  nine  calendar  montha  This 
period  should  be  estimated  from  the  time  of 
conception  to  the  time  of  birth.  But  the  time 
of  conception,  that  is,  Uie  time  when  tlie  male 
element  meets  the  ovum  and  enters  into  it,  it 


is  impossible  to  learn,  for  the  period  of  concep¬ 
tion  is  not  necessarily  the  same  as  the  period  M 
sexual  intercourse.  The  ovum  may  be  fertilized 
even  before  it  has  left  the  ovary,  or  in  any  part 
of  its  course  down  the  fallopian  tube  before 
reaching  the  womb.  Conception  may  not  take 
place  thus  for  several  days  after  intercourse, 
or  it  may  take  place  shortly  after  intercourse, 
according  to  the  distance  the  spermatic  fluid 
has  to  travel  before  reaching  the  ovum.  The 
time  is,  therefore,  dated  from  the  end  of  the 
last  monthly  illness,  and  the  usual  course  ia  to 
count  280  days  from  the  last  day  of  the  last 
illness.  Conception  is  believed  usually  to  oc¬ 
cur  about  a  week  after  the  end  of  the  last  ill¬ 
ness;  the  duration  of  pregnancy  is  counted  as 
nine  calendar  months,  so  that  the  time  of  con¬ 
finement  as  likely  to  occur  nine  months  and 
one  week  from  the  last  day  of  the  last  illness, 
that  is  about  280  days.  This  supplies  a  ready 
method  of  couuting.  From  the  last  day  of  the 
last  illness  reckon  nine  months  forwards,  and 
add  seven  days.  Thus,  a  woman  ceased  to  be 
ill  on  the  7th  January;  nine  months  forwards 
gives  the  7th  October,  and  adding  seven  days, 
we  have  the  14th  October,  as  the  probable  date 
of  delivery.  A  shorter  method  is  to  count  three 
months  back  instead  of  nine  months  forwards, 
and  then  add  the  seven  days.  Thus  three 
months  back  from  7th  Jknuary  is,  of  coune,  7th 
October,  and  seven  days  gives  14th  October  as 
before.  As  another  example,  suppose  the  10th 
February  to  be  the  last  day  of  the  last  illness, 
three  months  backwards  gives  the  10th  Novem¬ 
ber,  and  adding  seven  days  we  get  November 
I7th  as  the  probable  date  of  confinement. 

This  method  of  counting  is  based  on  the  fact 
that,  as  a  general  rule,  the  monthly  illness  ceases 
during  pregnancy.  But  the  ovum  that  becomes 
fertilized  may  not  be  the  one  whoee  ripening 
was  at  the  time  of  the  last  monthly  illness, 
but  it  may  be  the  ovum  of  the  succeeding  month 
whose  maturing  was  not  attended  by  the  month¬ 
ly  discharge,  because  conception  bad  occurred. 
That  is  to  say,  conception  may  have  occurred 
either  within  a  few  days  after  the  last  illness,  or 
immediately  before  the  succeeding  illness  was 
due.  This  gives  a  diflerence  of  three  weeks. 
If,  then,  one  has  accurately  known  the  last  day 
of  the  last  monthly  Ulnesa,  and  has  properly 
counted  280  days  (or  nine  months  and  seven 
days)  from  that  time,  and  if  the  confinement 
does  not  occur  within  a  week  after  the  estimated 
date,  it  may  be  expected  not  to  take  place  for 
an  additional  fortnight,  that  is  altogether  three 
>  weeka  after  the  originally  fixed  date. 
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While  280  daya  have  been  mentioned  aa  the 
ordinary  duration  of  human  pregnancy,  there  is 
good  reason  for  believing  that  very  considerable 
variation  in  the  length  of  time  may  occur,  and 
yet  the  pregnancy  be  a  perfectly  natural  one. 
Oases  are  on  record  where  the  only  possible 
conclusion  was  that  pregnancy  bad  extended  to 
295  days.  In  Scotch  law  and  according  to  the 
French  Code  the  utmost  limit  is  300  days. 

Signs  of  Pregnaney.— It  may  at  the  very 
outset  be  observed  that  up  to  the  fourth  month 
it  is  not  possible  to  obtain  any  certain  sign  of 
pregnancy.  Indeed,  it  may  be  said  that  the 
eighteenth  week  is  about  the  earliest  time  when 
any  really  reliable  evidence  can  be  procured. 
It  is  possible  for  experienced  persons  to  be  de¬ 
ceived  even  long  past  that  period,  and  women 
who  have  already  borne  children  are  occasion¬ 
ally  themselves  under  the  delusion  that  they 
are  with  child  up  to  a  time  very  close  on  that 
at  which  confinement  would  be  expected.  At 
the  same  time  there  are  signs  present  very  early 
in  the  course  of  pregnancy  that,  in  ordinary 
cases,  arc  accepted  as  sufficiently  condnsive, 
which,  however,  ought  not  to  be  taken  as  satis- 
factoiy  evidence  against  a  woman  protesting 
against  such  a  conclusion.  These  early  signs 
are: 

stoppage  of  the  monthly  illness, 
morning  sickness,  and 
changes  in  the  breasts. 

Stoppage  of  the  monthly  illness  (ouicUion 
of  tMTutrucUion)  is  nsually  the  first  sign  of 
pregnancy,  for  as  a  general  rule  throughout 
pregnancy  there  is  no  discharge  whatever.  There 
is,  however,  a  number  of  cases  in  which  the 
monthly  illness  does  not  cease  immediately 
after  conception,  but  goes  on  for  a  month  or 
two  thereafter,  creating  some  doubt  in  the 
woman’s  mind  as  to  the  period  of  conception. 
In  a  smaller  number  of  cases  the  iUnees  occurs, 
almost  as  usual,  up  to  even  the  fifth  or  sixth 
month,  and  in  mnch  fewer  cases  seems  to  occur 
regularly  throughout  the  pregnancy.  Some 
doubt  may  be  occasioned  in  such  cases,  as  has 
been  already  said.  It  is,  however,  much  more 
important  to  remember  that  the  monthly  illness 
may  cease  for  many  reasons  totally  unconnected 
with  pregnancy.  It  is  quite  common  for  the 
illness  to  become  very  irregular,  to  recur  at 
long  intervals,  or  to  cease  altogether  for  many 
months  in  young  persons,  as  an  effect  of  a 
depressed  general  system,  or  of  some  distur¬ 
bance  of  health  totally  unconnected  with  the 


generative  organs.  Various  disorders  of  the 
generative  organs  also  cause  interruption  of  the 
periodic  illneas  for  long  periods.  While,  there¬ 
fore,  cessation  of  the  illness  in  a  married  woman 
will  quite  properly  lead  one  to  suspect  the  oo> 
currence  of  pregnancy  and  to  seek  for  further 
evidence,  it  would  be  grossly  improper  on  account 
oi  this  alone  to  suspect  anything  of  the  kind  in 
the  unmarried.  U nfortnnately  this  has  too  often 
been  done  most  unjustly  and  with  most  un¬ 
happy  results.  Such  a  sign  as  this  must  not  be 
interpreted  by  itself.  For  instance  it  has  hap¬ 
pened  that  while,  as  regards  the  womb  itself 
the  illness  has  occurred,  the  discharge  has  not 
found  an  outlet  owing  to  some  obstruction  of 
the  passages.  The  discharge  has  been  pent  up 
within  the  r.'.vity  of  the  womb;  and  this  has 
gone  on  month  after  month,  the  material  accu¬ 
mulating  within  the  womb  and  producing  en¬ 
largement,  and  when  it  has  gone  on  long  enough 
the  appearance  of  swelling  of  the  abdomen. 
Such  swelling,  taken  with  no  appearance  of 
monthly  illness,  has  seemed  conclusive  ovidenoe 
of  pregnancy,  with  grievous  results  to  innocent 
persons.  By  itself  then  this  suppression  ot 
monthly  illneas  is  not  to  be  held  as  offering  any 
sufficient  evidence  one  way  or  another. 

Morning  sickness  is  another  common  occur¬ 
rence  early  in  pregnancy,  but  like  tho  former  it 
is  not  constant,  nor  yet  is  it  reliable.  It  is 
specially  in  the  morning  and  early  part  of  the 
day  tliat  the  sickness  is  felt,  hence  the  phrase 
‘'morning  sickness,”  and  it  wears  off  as  the 
day  advances.  The  feeling  of  sickness  is  gene¬ 
rally  accompanied  by  vomiting.  It  is  common¬ 
est  in  the  first  months  of  pregnancy,  beginning 
about  the  fourth  or  fifth  week,  and  often  dis¬ 
appears  after  the  womb  begins  to  rise  op  into 
the  cavity  of  the  belly,  that  is  in  the  course 
of  the  fourth  month;  but  it  occasionally  lasts 
through  the  whole  nine  months,  producing  much 
distress  and  great  exhaustion.  After  the  few 
early  months  it  may  disappear  to  return  during 
the  last  months,  owing  probably  to  local  irrita¬ 
tion  of  the  stomach  caused  by  the  proximity  of 
the  much-enlarged  womb.  Many  mothers  hardly 
suffer  from  it  at  all.  Others  are  not  afflicted 
with  sickness,  but  with  other  kinds  of  digestive 
trouble,  heartburn  specially,  water-brash,  flatu¬ 
lence,  acid  indigestion,  and  so  on.  Different 
persons  are  affected  in  this  respect  in  different 
ways,  and  even  ns  regards  the  same  peison  the 
course  of  one  pregnancy  may  be  very  different 
from  that  of  another.  One  curious  form  of 
digestive  disturbance  is  the  aversion  that  may 
arise  for  certain  foods  formerly  enjoyed,  and 
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the  craving  for  others  of  an  unwholesome,  and 
in  some  cases,  even  loathsome  character. 

Changes  in  the  breasts  begin  in  the  early 
weeks,  and  are  at  Srst  feelings  of  fulness  and 
tenderness,  and  sometimes  even  of  sharp  pain. 
The  breasts  feel  firmer  to  the  touch  also,  and 
the  veins  of  the  skinover  them  are  more  marked. 
About  the  ninth  week  the  nipple  is  more  erect 
and  prominent  from  the  greater  supply  of  blood. 
Around  the  nipple  is  a  dark  circle,  called  the 
areola.  After  the  ninth  week  the  colour  of  this 
areola  deepens,  aud  the  areola  itself  becomes 
larger;  the  little  elevated  points  present  in  the 
ordinary  condition  of  the  breast  become  more 
prominent  and  marked.  These  appearances  are 
always  much  more  pronounced  in  dark  than  in 
fair  women.  In  dark  women  also  about  the 
fifth  month  an  outer  circle  of  faint  colour 
may  be  perceived,  called  the  secondary  areola, 
which  has  been  described  as  presenting  the 
appearance  produced  on  a  dingy  white,  or 
tinted  surface,  by  drops  of  water  falling  on  it, 
and  taking  out  the  colour.  The  deepening 
of  colour  b  due  to  the  deposit  of  an  addi¬ 
tional  quantity  of  pigment  in  the  deep  layer 
of  the  skin,  and  since  the  deposit  is  more  or  less 
permanent  the  change  is  most  marked  in  first 
pregnancies.  Increased  darkness  of  colour  also 
occurs  in  a  line  about  a  quarter  of  an  inch  broad 
aloug  the  middle  line  of  the  belly  from  the  navel 
downwards.  In  some  women  also  patches  of  a 
yellowish-brown  colour  appear  on  the  forehead, 
cheeks,  breast  and  neck,  which,  however,  dis¬ 
appear  shoitly  after  the  birth  of  the  child. 

These  signs,  then,  of  suppression  of  the 
monthly  discharge,  morning  sickness,  and  simi¬ 
lar  digestive  disturbances,  and  changes  occur¬ 
ring  in  the  breasts  are  the  earliest  indications 
of  the  pregnant  state.  Not  one  of  them,  how¬ 
ever,  taken  alone  is  to  be  regarded  as  otlering 
satisfactory  proof  of  that  condition,  but  all 
taken  together,  while  not  affording  conclusive 
proof,  are  to  be  regai-ded  as  very  strong  pre¬ 
sumption  of  such  an  occurrence. 

Among  the  later  signs  of  pregnancy  are- 

enlargement  of  the  abdomen, 
movements  of  the  child —quickening,  and 
detection  of  the  sounds  of  the  child’s  heart. 

Enlargement  of  the  abdomen  does  not  occur 
till  towards  the  fourth  month,  when  the  womb 
begins  to  rise  upwards  from  the  cavity  of  the 
pelvic  (p.  22)  into  the  abdomen.  In  the  earlier 
weeks  the  increased  weight  of  the  womb,  due 
to  its  added  contents,  causes  it  to  sink  more 
deeply  in  the  pelvis,  and  this  produces  in  the 


second  month  rather  a  flattening  of  the  surface 
of  the  belly.  By  the  fourth  month  the  womb 
requiring  increased  room  has  risen  upwards, 
and  may  be  detected  above  the  edge  of  the  bony 
ridge  in  front  By  that  time  the  person  will 
be  conscious  of  an  increasing  tightness  of  the 
dress,  and  by  the  end  of  that  month  the  hollow 
ronnd  the  navel  is  less  marked  than  usual.  A 
progressive  increase  in  size  occurs  till  at  the 
seventh  month  the  hollow  has  disappeared,  and 
the  navel  is  on  a  level  with  the  rest  of  the  skin, 
after  which  time  it  begins  to  extend  beyond  the 
general  surface.  But, as  with  the  other  signs,  this 
one  must  not  be  considered  alone,  for  a  tumour 
in  the  belly,  dropsy  connected  with  the  ovaries, 
discharges  pent  up  within  the  womb,  as  already 
noted  (p.  487),  and  other  causes  will  produce  en¬ 
largement,  which  only  skilled  persons  can  distin¬ 
guish  from  one  another.  Nor  yet  can  this  sign 
be  taken  along  with  that  of  suppression  of  the 
monthly  illness  as  conclusive  evidence  of  preg¬ 
nancy,  because  monthly  discharges  prevented 
from  escaping  will  occasion  both  conditions. 

Movements  of  the  Child— Quickening. — A 
mother  first  becomes  conscious  of  the  movements 
of  the  child  in  the  womb  at  a  period,  roughly 
stated,  about  the  middle  of  pregnancy.  Mure  ac¬ 
curately  it  is  from  the  sixteenth  or  seventeenth 
week  of  pregnancy  onwards  that  the  movementa 
may  be  detected,  and  if  the  date  be  noted  it 
affords  valuable  aid  in  determining  the  probable 
time  of  delivery.  The  period  at  which  these  move¬ 
ments  are  felt  is  called  the  period  of  quicken¬ 
ing,  because  it  was  thought  that  then  for  the  first 
time  the  child  became  active.  In  reality  it  is  ac¬ 
tive  before  this, but  about  this  time  the  enlarging 
womb  comes  into  contact  with  the  belly  walls, 
aud  so  the  movement  becomes  sensible  to  the 
mother.  Tiie  sensations  are  actually  due  to 
movements  of  the  child,  kicks,  movements  of 
the  knees,  &c.,  and  are  at  first  felt  as  feeble 
flutterings,  which,  as  pregnancy  advances,  be¬ 
come  more  and  more  pronounced,  till  they  may 
even  occasion  pain  and  cause  the  mother  to  cry- 
out  By  the  fifth  month  they  may  be  excited 
by  pressing  with  the  hands  from  the  outside  on 
the  belly  walls.  In  later  stages  the  movement 
is  easily  visible,  and  one  may  be  able  to  feel 
with  the  hand  the  outline  of  a  knee,  &c.,  as  it 
passes  along  the  wall  of  the  womb.  Now  this 
is  one  of  the  most  convincing  signs  of  preg¬ 
nancy;  but  it  is  yet  possible  to  be  in  error  re¬ 
garding  it  Rapid  movements  of  gas  in  the 
intestine,  irregular  contractions  of  the  muscles 
of  the  belly  wall,  heaving  movements  due  to  a 
bulging  of  the  wall  of  a  large  artery  (aneurism). 
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&c.,  may  be  mistakeo  for  movements  of  a  child, 
and  have  been  so  mistaken  by  women  who  had 
previously  borne  children.  Moreover  cases  of 
what  have  been  called  “  phantom  tumour”  have 
occurred,  in  which  enlargement  of  the  belly 
and  the  sensation  of  jerking  movements  were 
due  to  spasmodic  coutracUons  of  the  muscles  of 
the  walls  of  the  belly. 

The  detection  of  the  sounds  of  the  child’s 
heart  is  a  sign  which  affords  unmistakable  evi¬ 
dence  of  pregnancy.  The  beating  of  the  child’s 
heart  maybe  detected  about  the  eighteenth  week 
of  pregnancy.  It  is  found  by  placing  the  ear 
on  the  belly  at  a  part  midway  between  the 
navel  and  the  bony  part  at  the  bottom  of  the 
belly  and  a  little  either  to  the  left  or  right 
Instead  of  applying  the  ear  directly  the  ste¬ 
thoscope  is  commonly  used.  The  beat  is  dis¬ 
tinguished  from  the  pulse  of  the  mother  by  its 
rapidity.  It  generally  ranges  from  130  to  160 
per  minute,  and  is  more  rapid  in  female  than 
in  male  children.  The  position  mentioned  is 
the  one  in  which  the  sound  is  heard,  because  at 
this  stage  of  pregnancy  the  child  is  usually 
placed  head  downwards,  with  its  back  forwards 
and  to  the  left  or  right,  usually  to  the  left 
Some  portion  of  its  back  is  thus  brought  into 
contact  with  the  front  wall  of  the  womb,  and 
as  the  womb  is  in  contact  with  the  belly  wall 
the  sound  is  conducted.  The  child  may,  how¬ 
ever,  be  lying  in  some  unusual  position,  so  that 
the  sound  is  not  conducted  to  the  place  men¬ 
tioned,  and  it  may  be  difficult  to  find  any  part 
of  the  belly  wall  at  which  it  is  heard.  While, 
therefore,  the  detection  of  the  sound  is  conclu¬ 
sive  evidence  of  the  presence  of  a  child  and  of 
its  life,  the  non-detection  must  not  be  taken  as 
conclusive  evidence  of  there  being  no  pregnancy 
or  of  the  death  of  the  child.  It  will,  therefore, 
be  understood  that  this  is  a  sign  requiring  to  be 
sought  for  by  a  skilled  person. 

There  are  other  signs  a  physician  would  en¬ 
deavour  to  find  to  confirm  his  view  of  the  pre¬ 
sence  or  absence  of  pregnancy,  but  it  is  needless 
to  detail  them  here. 

On  the  whole,  then,  it  will  be  evident  that  it 
is  not  always  an  easy  matter  to  settle  definitely 
whether  a  person  be  pregnant  or  not  The 
absence  of  the  monthly  illness,  the  occurrence 
of  morning  sickness,  of  changes  in  the  breasts, 
and  of  enlargement  of  the  belly  may  lead  one 
to  entertain  a  strong  positive  opiuion,  and  yet 
that  opinion  may  be  mistaken.  If,  however,  a 
competent  person  detects  with  certainty  the 
beating  of  the  child’s  heart,  continued  doubt 
is  not  possible.  This  cannot,  however,  be  de¬ 


tected  much  before  the  fifth  month.  The  neces¬ 
sity  for  caution  in  coming  to  any  conclusion, 
particularly  in  certain  circumstances,  cannot, 
therefore,  be  too  strongly  insisted  on. 

The  Management  of  Pregnancy.— The 
months  of  pregnancy  are  periods  of  consider¬ 
able  anxiety  and  trouble  to  most  women,  and 
are  especially  so  to  those  who  pass  through 
them  for  the  first  time.  It  is  natural  that 
women,  pregnant  for  the  first  time,  should 
seek  advice  and  counsel  from  more  experienced 
female  friends,  who  are  as  a  rule  too  willing  to 
offer  the  results  of  their  experience,  and  to  im¬ 
press  their  lessons  on  the  mind  of  their  less 
experienced  friend.  As  a  rule,  however,  the 
advice  is  as  various  as  it  is  plentiful,  and  often 
very  conflicting.  It  is,  moreover,  so  often  ac¬ 
companied  and  enforced  by  narrations  of  mis¬ 
fortune  and  trouble  that  the  mind  of  the  receiver 
is  often  perplexed  and  confused,  but  also  filled 
with  grave  fears,  which  she  can  hardly  utter. 
Now  it  must  not  be  forgotten  that  pregnancy 
is  a  natural  process,  that  nature  is  usually  suf¬ 
ficiently  able  to  accomplish  well  her  purposes, 
and  that  the  vast  majority  of  pregnancies  if 
allowed  to  pursue,  without  meddlesome  inter¬ 
ference,  their  natural  course  end  naturally, 
easily,  and  successfully.  ’The  woman,  who  is 
looking  forward  with  some  quite  natural  anxiety 
to  the  birth  of  her  child,  should  turn  a  deaf  ear 
to  the  tales  of  woe,  which  friends  too  often  de¬ 
light  to  communicate,  and  should  endeavour  to 
preserve  a  cheerful  and  equable  frame  of  mind, 
which  Lb  the  only  condition  justified  by  the  facta. 
She  ought  early  in  the  months  of  her  pregnancy 
to  determine  who  shall  be  her  medical  attendant, 
and  if  she  has  any  doubts  or  misgivings,  or 
really  wishes  advice  on  any  particular  point, 
she  ought  without  hesitation  to  go  to  him  for  it. 
If  she  has  made  even  an  ordinarily  good  choice, 
she  will  find  her  doubts  removed,  and  her  mind 
quieted,  and  will  have  an  authority,  to  whom 
the  advice  of  her  friends  can  be  submitted,  and 
by  whom  it  can  be,  without  offence  to  them, 
satisfactorily  disposed  of. 

Much  may  be  done  by  pursuing  a  regular 
method  of  living  to  mako  the  months  pass  in 
comparative  ease  and  comfort.  To  aid  in  ac¬ 
complishing  this  some  general  directions  will  be 
given. 

Food. — There  is  no  special  diet  suited  more 
than  another  to  the  pregnant  state.  The  rule 
is  plain  nourishing  food  at  appropriate  and  re¬ 
gular  intervals.  Very  rich  and  highly-seasoned 
dishes  are  undesirable.  In  some  cases  there  is 
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a  craving  for  certain  articles,  and  provided  they 
belong  to  the  nourishing  class  of  foods,  the 
yielding  to  the  craving  in  moderation  is  not  to 
be  denied;  but  in  a  few  cases  the  craving  is  for 
unwholesome  and  nauseous  substances.  This  is 
to  be  considered  as  morbid,  and  ought  to  be 
held  in  restraint  not  only  by  the  peraon  herself, 
but  also  by  all  who  surround  her.  Stimulants 
are  neither  necessary  nor  desirable  in  ordinary 
circumstances.  It  is  not  denied  that  they  are 
often  useful  and  perhaps  also  necessary,  but  the 
usefulness  and  necessity  ought  to  be  judged  of 
by  the  medical  attendant  and  not  by  the  patient 
herself  or  her  friends. 

In  the  later  mouths  a  bandage,  broad  in  front 
and  narrow  behind,  if  properly  fitted  so  as  to 
support  the  womb  without  compressing  it,  will 
give  much  comfort.  It  should  be  put  on  while 
the  person  lies  in  bed  on  her  back,  and  should 
be  removed  at  night. 

Clothing  should  be  carefully  adapted  to  the 
varying  condition  of  the  person,  and  should 
never  be  at  any  part  tight  fitting.  Enough  has 
already  been  said  on  the  subject  of  corsets 
(p.  473),  but  in  the  pregnant  condition  their 
evils  are  much  increased.  “  The  Romans  were 
BO  well  aware  of  the  mischief  caused  by  oom- 
preesioii  of  the  waist  during  gettation,  that  they 
enacted  a  positive  law  against  it;  and  Lycurgus, 
with  the  same  view,  is  said  to  have  ordained  a 
law  compelling  pregnant  women  to  wear  very 
wide  and  loose  clothing.” 

Exercise. — During  the  early  mouths  of  preg¬ 
nancy  there  is  difficulty  in  taking  walking  exer¬ 
cise,  because  the  womb  sinks  down  lower  than 
usual  on  account  of  its  increased  weight,  and 
makes  walking  attended  with  discomfort  if  not 
actual  pain.  When  the  womb  has  risen  up¬ 
wards,  owing  to  its  requiring  more  space,  this 
difficulty  becomes  less,  and  thus  during  the 
middle  months  of  the  nine,  exercise  is  more 
pleasant  and  leas  fatiguing.  Towards  the  end 
of  pregnancy  it  becomes  increasingly  difficult 
because  of  the  size  and  weight,  and  also  because 
the  joints  become  more  lax  in  preparation  for 
the  period  of  delivery.  Gentle,  regular,  and 
moderate  exercise,  obtained  by  walking,  should, 
however,  be  persisted  in  throughout  the  whole 
period,  never,  however,  so  as  to  cause  pain. 
The  patient  must  not  allow  her  inclination  to 
be  completely  at  rest  so  to  overcome  her  as 
to  prevent  her  obtaining  the  slight  change  and 
beneficial  stimulus,  which  a  short  period  in  the 
open  air  will  secure  to  her.  In  particular  the 
desire  to  avoid  the  public  gaze  ought  not  to 
keep  the  peraon  completely  indoors  for  the  last 


month  or  two  of  pregnancy  as  it  too  often  prac¬ 
tically  does.  Gentle  carriage  exercise  need  not 
be  forbidden,  but  jolting  over  rough  roads  is 
plainly  likely  to  be  injurious.  Lengthened 
shopping  expeditions  and  such  like  are  too  fre¬ 
quently  the  cause  of  miscarriage  during  the 
early  months  as  well  as  during  the  later 
months.  While  more  rest  is  needed  than  in 
the  non-pregnant  state,  an  increased  amount  of 
rest  ought  not  to  be  permitted  to  lead  on  to  idle, 
lazy,  and  indolent  habits. 

Bathing. — Baths  should  be  taken  in  modera¬ 
tion,  extremes  of  heat  and  cold  being  carefuUy 
avoided. 

The  Breasts  require  some  attention.  Pain, 
swelling,  and  tenderness  of  the  breasts  are 
among  the  early  signs  of  pregnancy,  as  we  have 
seen,  and  require  no  special  attention.  But  if 
the  breasts  are  small  and  ill-developed,  and  the 
nipples  pressed  in  as  they  may  be  by  the  pres¬ 
sure  of  stays,  trouble  after  delivery  may  be 
saved  by  drawing  them  out  with  the  aid  of  a 
breast-pump,  or  the  ordinary  breast-exhauster 
(Plate  VIII.).  Should  the  nipples  be  tender  the 
best  means  of  toughening  them  is  by  the  use  of 
the  tannin  and  glycerine  of  the  chemista  The 
use  of  alum  and  whisky  is  too  apt  to  make 
them  hard  with  a  tendency  to  crack. 

Medicine. — It  is  a  matter  of  the  greatest 
moment,  for  the  comfort  of  the  patient,  that 
daily  movement  of  the  bowels  be  obtained. 
This  ought  if  possible  to  be  secured  by  diet — 
the  use  of  oatmeal,  fruits  like  figs,  prunes, 
stewed  apples,  &c.  Sometimes  medicine  is 
needed,  and  many  take  a  dose  of  castor-oil  at 
regular  intervals.  It  is  comparatively  safe, 
though  nauseous,  but  it  often  occasions  “false 
pains”  near  the  termination  of  the  pregnancy. 
The  writer  is  in  the  habit  of  recommending 
not  castor-oil  but  Hunyadi  Janos  mineral  water. 
If  there  is  any  doubt  at  all  of  obtaining  daily 
an  easy  and  sufficient  movement  of  the  bowels, 
he  advises  the  mineral  water  to  be  taken  each 
morning  before  breakfast,  in  the  quantity  the 
patient  finds  suits  her,  and  it  ought  to  secure  a 
gentle  motion  without  purging  after  the  lapse  of 
an  hour  or  two.  The  average  quantity  is  a  claret 
glassful,  but  the  patient  should  begin  with  a 
small  wine-glassful  and  go  up,  if  necessary,  till 
the  suitable  quantity  is  found.  It  should  be 
then  regularly  taken.  It  is  a  simple  remedy, 
practically  incapable  of  doing  harm,  and  its  use 
he  has  found,  over  and  over  again,  to  conduce 
greatly  to  the  health  and  comfort  of  the  patient. 
No  other  medicines  should  be  employed  with¬ 
out  proper  advice. 
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LABOUR  AND  ITS  MANAGEMENT. 

The  Stages  of  Matnral  Labour.— Natoral 
labour  ia  the  process  by  which  the  child  is  ex¬ 
pelled  from  the  womb  and  bom  into  the  world. 
It  occurs  at  the  end  of  the  ninth  calendar  month 
of  pregnancy,  or,  as  has  been  already  men¬ 
tioned,  about  280  days  after  conception.  It  pro¬ 
bably  begins  at  the  time  when  a  monthly  ill¬ 
ness  would  have  been  dne,ooanting  such  illness 
as  recurring  every  twenty-eight  days,  that  is  to 
say,  at  the  time  when  the  tenth  monthly  illness 
from  the  time  of  conception  would  have  become 
due.  As  we  have  seen,  the  womb  is  composed 
largely  of  muscle.  As  pregnancy  advances  it 
becomes  greatly  enlarged  to  make  room  for  the 
growing  child.  Its  walls  also  beoome  greatly 
increased  in  thickness,  and  the  muscular  fibres 
become  increased  not  only  in  number  but  also 
in  size.  The  chief  force  in  labour  is  the  con¬ 
traction  of  these  muscular  fibres.  The  fibres 
are  so  arranged  in  the  walls  that  when  they 
contract  and  shorten  they  tend  to  diminish  the 
size  of  the  womb  and  of  its  cavity,  and  thus  act 
in  the  direction  of  squeezing  out  of  the  womb 
its  contents.  The  walls  are  so  strong  that  when 
they  contract  in  this  way  they  exert  a  very 
great  force,  and  are  thus  able  to  overcome  very 
great  resistance  to  the  expulsion  of  whatever 
the  womb  contains.  The  amount  of  resistance 
will  depend  on  the  bulk  of  the  contents— on 
the  size  of  the  child — ^and  on  the  width  of  the 
passage  through  which  the  child  has  to  pass 
before  reaching  the  outside.  The  first  resis¬ 
tance,  however,  occurs  at  the  mouth  of  the 
womb,  which  is  closed  or  at  least  not  much 
wider  than  to  admit  the  passage  of  anything 
thicker  than  an  adult’s  finger.  The  child  can, 
therefore,  make  little  advance  along  the  passage 
till  the  mouth  of  the  womb  has  been  sufiiciently 
dilated  or  stretched,  and  this  opening  up  or 
dilatation  oi  the  mouth  of  the  womb  is,  accor¬ 
dingly,  the  first  thing  to  be  accomplished  in  the 
labour  proceaa  It  forms  the  first  stage  of 
labour. 

It  has  been  already  mentioned  (p.  485)  that 
the  child  is  inclosed  in  a  bag  of  membranes, 
floating  in  a  liquid  (the  waters),  having  a 
cord  attached  at  the  nayel  by  which  it  ia  con¬ 
nected  with  a  mass  called  the  placenta  or  after¬ 
birth  (p.  485)  attached  to  the  inner  wall  of  the 
womb,  by  means  of  which  union  with  the  mo¬ 
ther  is  maintained.  By  the  contractibn  of  the 
muscular  walls  tho  bag  of  membranes,  with  its 
contents  of  waters  and  child,  ia  pressed  and 
forced  in  the  direction  of  least  resistance,  that 


is,  against  the  mouth  of  the  womb.  The  mouth 
being  slightly  open  the  membranes  and  their 
contained  fluid  bulge  into  the  alight  opening 
and  are  a  very  active  agent  in  widening  it, 
Sometimes  the  month  of  the  womb  is  rather 
rigid  and  the  force  pressing  the  membranes  into 
it  is  so  great  that  the  pressure  of  the  fluid  bunts 
them,  and  a  gosh  of  water  takes  place — “  the 
waten  are  broken,”  as  the  phrase  ia  The  part 
of  the  child’s  body  that  is  directed  downwards 
— usually  the  head — is  then  pressed  directly 
against  the  mouth  of  the  womb,  but  it  being 
laiger  and  not  able  to  insinuate  itself  into  die 
small  opening  as  the  bulging  membranes  did, 
dilates  it  much  more  slowly,  and  the  labour  is 
all*  the  more  tedioua  During  the  first  stage  of 
labour,  then,  it  is  desirable  that  the  membranes 
should  remain  unruptured  and  that  the  “  wa¬ 
ten”  should  not  escape. 

It  is  the  contractions  of  the  muscular  walls 
of  the  womb  that  occasion  the  pain  characteris¬ 
tic  of  labour.  They  are  not  continuous,  but  last 
only  a  brief  period,  so  that  there  are  periods  of 
pain  followed  by  periods  of  freedom  from  it. 
The  intervals  of  rest  prevent  exhaustion  of  the 
muscular  walls  and  also  of  the  mother,  and  at 
the  same  time  permit  the  mouth  of  the  womb 
to  be  gradually  and  geudy  opened  up  without 
risk  of  injury,  while  the  child  also  is  allowed  an 
interval  to  recover  from  the  compression  which, 
in  the  later  stage  of  labour,  each  contraction 
exerts  on  it.  The  pains  during  this  first  stage 
are  of  a  cutting  or  grinding  character,  and  are 
usually  trying  to  the  mother,  because  she  feels 
as  if  no  progress  were  being  made  by  them. 
She  is  often,  on  this  account,  irritable  and  rest¬ 
less  under  them,  frequently  changing  her  posi¬ 
tion  and  uttering  complaints.  A  considerable 
interval  elapses  between  each  pain  in  this  stage, 
perhaps  twenty  or  thirty  minutes  at  first,  but 
the  interval  gradually  lessens  as  the  opening  up 
of  the  womb  becomes  more  nearly  sufficient, 
till  towards  the  end  of  this  stage  they  may  be 
returning  every  five  minutes  or  oftener.  The 
pain  ia  usually  felt  more  in  front  While  this 
stage  lasts  efforts  of  straining  or  pressing  down¬ 
wards  do  not  render  any  assistance  in  open¬ 
ing  up  the  mouth  of  the  womb,  and  they  ought 
not  to  be  encouraged,  since  they  throw  away 
the  patient’s  strength,  which  ought  rather  to  be 
reserved  for  the  second  stage,  when  they  are  of 
great  value.  It  is  of  advantage,  however,  for 
the  patient  to  move  about  her  room,  and  in¬ 
terest  herself  in  some  gendo  occupation  during 
tho  intervals  of  rest,  rather  than  confine  herself 
to  bed. 
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The  second  stage  of  labour  begins  when 
the  mouth  of  the  womb  is  anfficiently  widened 
to  permit  each  contraction  of  the  womb — eacli 
pain — to  urge  the  child  through  the  opening 
and  down  the  passage  to  the  outside,  and  it 
ends  with  the  birth  of  the  child.  During  this 
stage  the  bag  of  fluid  is  no  longer  a  help,  but 
rather  a  hinderance,  and,  therefore,  it  is  proper 
for  the  attendant  to  introduce  a  finger  into  the 
passage,  and  when  a  pain  occurs  to  press  the 
point  against  the  bulging  and  stretched  part  so 
as  to  burst  through  it  This  permits  the  escape 
of  the  water  and  allows  the  advancing  part  of 
the  child  to  come  directly  into  contact  with  the 
walls  of  the  passage,  which  it  is  best  able  to 
stretch.  The  upper  and  inner  end  of  the  pas¬ 
sage  is  formed  of  the  bony  rim  of  the  pelvis 
and  is  practically  unyielding,  so  that  the  child 
in  advancing  through  it  must  have  its  body 
compressed  and  moulded  to  permit  of  its  pas¬ 
sage.  Were  the  pains  constant  the  continued 
compression  might  be  injurious  to  the  child, 
and  so  the  intervals  of  rest,  though  brief,  are  be¬ 
neficial.  The  remainder  of  the  canal  is  formed 
of  soft  and  yielding  structures,  which  the  ad¬ 
vancing  part  of  the  child  stretches  with  more 
or  less  ease.  But  here  again  the  periods  of  con¬ 
traction,  followed  by  intervals  of  rest,  permit 
the  parts  to  be  stretched  to  some  extent  and 
then  to  be  released  from  pressure.  Thus  the 
widening  of  the  passage  is  accomplished  gradu¬ 
ally  and  without  risk  of  injury. 

During  the  second  stage  the  patient  naturally 
fixes  her  body,  bends  the  knees  up  towards  the 
body  and  the  head  towards  the  chest,  grasps 
something  fixed  with  the  hands,  and  holding  her 
breath  presses  down.  The  pressure  thus  exerted 
by  the  walls  of  the  belly  greatly  aids  the  process 
of  delivery.  During  this  period,  therefore,  the 
patient  remains  in  bed,  and  the  more  quietly 
she  lies,  the  more  firmly  she  bolds  her  breath, 
while  the  pain  lasts,  and  the  more  vigorously 
she  presses  down,  the  more  speedy  will  be  the 
termination  of  her  suffering.  In  a  few  cases, 
when  the  child  is  advancing  with  great  rapidity, 
and  the  parts  are  being  stretched  too  quickly 
and  forcibly  for  safety,  one  does  not  permit  the 
patient  to  have  anything  to  grasp,  and,  instead 
of  urging  her  to  hold  her  breath  and  press 
down,  one  asks  her  to  cry  out,  to  refrain  as  mqch 
as  possible  from  pressing  down,  and  thereby  to 
prevent  the  pressure  by  the  walls  of  the  belly. 
Tho  pains  during  the  second  stage  are  felt  at 
the  back,  and  the  patient  is  much  aided  by  some 
one  pressing  the  back  firmly  with  the  palm  of 
one  or  both  hands.  Towards  the  termination 


the  mother  feels  something  pressing  low  down, 
and  the  bulging  and  opening  out  of  the  exter¬ 
nal  parts  indicate  the  near  approach  of  delivery. 
The  advancing  part  of  the  child  appears  at  the 
external  opening,  which  it  widens  as  the  pain 
occurs.  With  the  interval  of  rest  it  retreats. 
When  another  pain  occurs  it  advances  further, 
stretches  the  opening  still  more,  and  with  an¬ 
other  interval  again  retreats.  The  child  may 
seem  just  about  to  be  bom,  when  the  pain 
ceases  for  a  minute  or  two,  and  it  goes  back 
again.  This  sometimes  disheartens  a  mother 
somewhat,  but  it  is  desirable,  for  it  permits  the 
gradual  widening  of  the  opening,  and  dimin¬ 
ishes  the  risk  of  tearing.  Finally,  with  a  great 
effort  the  first  part  of  the  child  is  bora,  the  rest 
of  its  body  quickly  follows,  and  the  delivery  of 
the  child  is  accomplished. 

The  third  stage  of  labour,  however,  re¬ 
mains.  It  consists  ill  the  expulsion  of  the  after¬ 
birth,  with  which  the  cord  passing  from  the 
child's  navel  is  connected,  and  it  is  usually  un¬ 
accompanied  by  much  pain,  and  occurs  within 
from  five  to  thirty  minutes  of  the  birth  of  the 
child.  It  is  often  expelled  from  the  womb 
when  the  child  is  born,  and  lies  in  the  passage 
for  a  little  time,  till  it  is  removed  by  gentle 
pulling  on  the  cord  by  the  attendant,  or  ejected 
by  contractions  of  the  walla  of  the  passage  it¬ 
self. 

The  after-birth  is  separated  from  the  wall  of 
the  womb  by  its  contractiona  But  with  its  se¬ 
paration  blood-vessels  of  the  mother  are  opened 
and  a  raw  surface  is  left.  From  this  for  an 
instant  blood  escapes,  in  considerable  quantity, 

I  but  is  speedily  checked  by  the  contraction  of 
the  womb,  which  now  becomes  permanent, 

I  squeexing  the  nioutbs  of  the  bleeding  vessels 
I  together  and  thus  closing  them.  Some  blood 
I  remains  in  the  cavity  of  the  womb,  which  is  re- 
'  duced  by  the  contraction  to  very  small  dimen- 
I  siona  It  gradually  oozes  away  as  discharge. 

Any  clots  that  remain  do  not  escape  so  readily, 
I  and  excite  small  contractions  to  get  rid  of  them, 
j  These  are  the  occasion  of  the  after-pains.  So 
I  that  the  more  thoroughly  the  womb  is  emptied 


of  all  clots  after  the  separation  of  the  after¬ 
birth,  the  fewer  will  be  the  after-pains;  and 
they  will  be  severe  and  troublesome  for  a  day 
or  two  if  any  quantity  of  clots  has  remained  be¬ 
hind.  Usually  after-pains  are  absent  in  a  first 
labour. 


The  Duration  of  Labour  varies  naturally 
with  the  size  of  the  child  and  the  width  and 
capacity  of  the  canal  through  which  it  must 
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pass,  as  well  as  with  the  age,  vigour,  and  build 
of  the  patient.  It  is  longer  in  first  labours  than 
in  those  subsequent,  on  an  average  twice  the 
length.  The  average  for  first  labours  is  roughly 
twelve  hours,  and  for  others  six.  The  first  stage 
occupies  generally  two-thirds  of  the  whole  time. 
At  the  same  time  it  is  not  possible  to  gauge 
what  is  likely  to  be  the  time  occupied  during 
the  later  stages  from  that  oocupierl  by  the  first. 
For  a  labour  which  has  begun  quickly  and  gone 
on  quickly  for  some  time  may  become  much 
slower  as  its  termination  approaches,  or  the  re¬ 
verse  may  occur. 

The  Position  of  the  Child  in  Labour.— 
In  the  womb  even  in  the  early  months  of  preg¬ 
nancy  the  child  usually  bends  forwards,  and  in 
the  later  months  the  bead  is  bent  forwards 
upon  the  chest,  and  the  thighs  bent  upwards  to 
the  belly,  the  knees  and  elbows  also,  and  the 
arms  crossed  and  folded  over  the  breast.  This 
is  called  the  attitude  of  the  child,  and  it  suits 
beat  the  cavity  in  which  it  is  placed. 

It  is  usually  the  head  that  is  directed  down¬ 
wards  towards  the  mouth  of  the  womb.  At 
full  time  this  is  the  rule  in  96  per  cent  of  cases. 
But  other  parts  of  the  child  may  present  them¬ 
selves  first  at  tile  month  of  the  womb,  and  the 
word  presentation  is  used  in  referring  to  the 
part  oi  the  child  that  thus  offers  itself  first  at 
the  opening  of  the  womb.  Thus  there  are  bead 
presentations  as  already  mentioned  occurring  in 
96  out  of  every  100  cases.  The  other  extremity 
of  the  oval  which  the  child  forms  in  the  womb 
may,  however,  be  first,  and  thus  there  are  said 
to  be  breech  presentations,  in  which  the  but¬ 
tocks  present  first.  This  occurs  once  in  every 
46  births.  The  child  may  be  across  the  month 
of  the  womb— a  cross  or  transverse  presenta¬ 
tion — and  so  a  shoulder  or  hand,  &c.,  descends 
first  These  are  happily  rare,  for  they  are  very 
unfavourable. 

Usually  the  head  descends  first,  with  the  face 
directed  backwards  and  to  the  right  side,  and 
when  it  has  advanced  a  considerable  way  it 
toms  slightly  so  as  to  make  the  face  look  di¬ 
rectly  backwards,  and  directed  thus  the  child 
is  bom,  the  back  of  the  head  passing  outwards 
and  upwards  in  front  of  the  mother,  the  face 
sweeping  round  the  back  wall  of  the  passage. 
When  the  bead  has  been  bom  the  face  turns 
upwards  towards  the  mother’s  right  thigh,  and 
this  movement  sdlows  the  shoulders  to  descend 
in  the  direction  of  the  canal  in  which  there  is 
greatest  room.  As  soon  as  they  have  been  bora, 
one  in  advance  of  the  other,  the  birth  of  the  reet 


is  easy.  In  its  descent  along  the  canal  the 
child’s  head  is  moulded  more  or  less  in  propor¬ 
tion  to  the  difficulty  of  the  labour,  so  that  when 
bom  it  has  a  peculiar  elongated  appearance, 
which  gradually  passes  off  in  the  course  of  a  few 
days. 

The  Management  of  Labour.— Labour  is  a 
natural  process,  and  in  the  vast  majority  of  cases 
is  best  accomplished  by  nature’s  own  unaided 
efforts,  without  any  necessity  of  meddlesome 
interference.  It  is  only  now  and  again  that 
interference  is  necessary  or  desirable.  As,  how¬ 
ever,  in  nearly  every  case  where  interference  is 
necessary,  there  is  a  particular  period  when  it 
may  be  more  easily  and  successfully  employed 
than  at  another,  a  woman  in  labour  ought  to 
have  from  the  beginning  the  services  of  a  skilled 
attendant.  If  on  examination  he  finds  every¬ 
thing  going  on  properly  and  naturally,  it  is  a 
great  comfort  and  encouragement  to  the  patient 
to  be  told  so,  and  if,  on  the  other  band,  he  finds 
something  that  requires  active  interference,  he 
can  choose  the  best  time  for  it,  and  is  ready 
for  the  emergency.  It  cannot,  however,  be  too 
strongly  stated  that  the  cases  where  interference 
is  really  necessary  are  not  so  common  as  is  sup- 
posed,  are  indeed  rare  in  proportion  to  the 
natural  and  unaided  hirtbs. 

The  woman  should  be  in  a  quiet  airy  room, 
with  a  fire  burning  in  the  grate,  and  with  all 
proper  conveniences  at  hand.  Her  companions 
should  be  few,  and  cheerfuL  Of  all  the  plagues 
of  a  lying-in  room  that  woman  is  the  worst, 
who  beguiles  the  hours  of  waiting  by  relating 
her  experiences,  and  recalling  all  the  horrors 
and  misfortunes  of  which  she  has  heard  as 
attending  the  termination  of  pregnancy. 

’The  bed  should  be  prepared  in  the  usual  way. 
On  the  top  of  the  under  sheet  is  then  placed  a 
square  of  waterproof,  in  the  place  over  which 
the  patient’s  hips  will  be  as  she  lies  in  bed; 
above  the  waterproof  is  a  blanket  folded  into  a 
square  of  sufficient  size.  Or  the  blanket  may 
be  folded  so  as  to  be  of  greater  length  than 
breadth,  and  is  so  placed  that  as  one  part  gets 
soiled  it  may  be  drawn  forwards  from  below  the 
patient  and  a  fresh  portion  thus  brought  under 
her.  It  is  well  also  to  have  a  square  of  water¬ 
proof  below  the  under  sheet.  On  a  screen  before 
the  fire  is  bung,  ready  folded,  another  blanket 
to  replace  the  soiled  one  when  it  is  withdrawn, 
and  also  a  sheet  similarly  folded.  In  the  first 
stage  of  labour  it  is  well  to  allow  the  woman  to 
be  up,  and  moving  about  or  occupying  herself 
between  the  intervals  of  pain.  When  the  second 
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■tage  comes  on,  she  should  get  into  bed,  lying 
on  the  left  side  with  the  knees  drawn  up  and 
fixed  by  means  of  the  feet  pressiug  against  a 
stool  or  such  contrivance,  while  the  upper  part 
of  the  body  is  fixed  by  the  patient  tightly  gnap- 
ing  a  towel  fastened  to  something  at  the  head 
of  the  bed.  The  strong  downward  pressure  the 
woman  can  thus  exert  is  of  great  value  in  the 
second  stage,  though  it  is  only  a  waste  of 
strength  in  the  first  The  patient  should  have 
on  the  clean  clothing  she  means  to  wear  during 
her  confinement  to  bed,  but  it  should  all  be 
well  gathered  up  above  the  waist  out  of  the 
way  of  discharges,  and  lightly  fastened  round 
the  waist  should  be  a  petticoat  whicii  will  pro¬ 
tect  the  clothing  to  some  extent  and  be  easily 
slipped  off  over  the  feet,  when  the  labour  is 
over. 

At  the  commencement  of  labour,  if  the  bowels 
have  not  been  properly  moved  for  some  time 
before,  it  is  well  to  clear  them  ont  by  means  of 
an  enema  injection. 

During  the  labour  drink,  cold  water,  &c.,  is 
not  to  be  refused,  but  of  course,  ought  to  be 
partaken  of  only  in  moderate  quantities.  A 
warm  cup  of  tea  may  be  refreshing,  but  stimu¬ 
lants  are  to  be  given  only  by  medical  orders, 
and  without  such  advice  no  drugs  should  be 
taken  with  the  idea  of  terminating  the  confine¬ 
ment  more  quickly. 

Just  when  the  child  is  being  bom  the  patient 
should  refrain  as  much  as  possible  from  severe 
pressing  down,  that  the  risk  of  tearing  the  parts 
maybe  diminished.  It  appears  also  that  the  com¬ 
mon  custom  of  placing  the  hand  over  the  ex¬ 
ternal  parts  to  hold  against  the  advancing  head 
is  more  likely  to  lead  to  rupture  than  to  pre¬ 
vent  it. 

In  anticipation  of  the  birth  of  the  child,  its 
clothing  should  be  banging  before  the  fire,  a 
bath,  warm  water,  a  clean  sponge,  and  some 
good  soap  should  be  in  readiness,  also  a  pair  of 
scissors,  and  two  pieces  of  linen  thread,  each 
piece  about  a  yard  long,  and  twice  doubled 
with  a  good  knot  at  each  end,  for  the  purpose 
of  tying  the  cord.  Some  olive-oil  should  also 
be  at  hand.  As  soon  as  the  head  is  bom  the 
attendant  should  pass  the  fingers  up  to  feel 
whether  the  cord  is  round  the  neck.  If  it  be, 
the  finger  should  be  able  easily  to  slip  it  over 
the  shoulder.  One  hand  is  then  placed  over 
the  outside  of  the  belly,  and  grasping  the  womb, 
as  it  were,  gentle  pressure  is  to  be  made  follow¬ 
ing  it  downwards  as  it  descends.  The  body  of 
the  child  will  usually  be  bom  within  a  few 
seconds  of  the  head  without  any  further  aid, 


though  gentle  pulling  may  be  made  with  one 
hand  on  each  side  of  the  head,  if  aid  seems 
needed  from  threatened  suffocation  of  the  child 
or  other  cause.  Rarely  the  membranes  are 
not  mptured  during  labour,  and  the  child  is 
bom  still  inclosed  in  them.  They  must  in  such 
a  case  be  quickly  tom,  else  the  child  will  be 
suffocated.  The  child  is  said  in  such  circum¬ 
stances  to  be  bom  with  a  “caul.”  This,  of  old, 
was  considered  a  sign  of  good  omen,  and  sea¬ 
men  used  to  seek  to  obtain  the  caul  under  the 
belief  that  it  protected  the  wearer  from  death 
by  drowning. 

The  Treatment  of  the  Newly-bom  Child. 
— As  soon  as  the  child  is  bora  it  should  be  placed 
in  a  position  in  which  it  may  breathe  easily,  bed¬ 
clothes  being  kept  off  its  fitoe,  &c.,  and  mucus 
wiped  from  the  mouth  and  nostrils  with  a  clean 
napkin.  Usually  the  mere  contact  of  its  naked 
body  with  the  air  causes  a  gasping  movement 
followed  by  regular  breathing  and  lusty  crying. 
If  this  does  not  at  once  occur,  it  is  ordinarily 
readily  induced  by  suddenly  blowing  in  the 
child’s  face,  smartly  patting  it  on  the  buttocks, 
rapidly  rubbing  the  fingers  up  and  down  the 
sides  of  the  chest,  or  dashing  a  small  quantity  of 
cold  water  on  the  chest.  All  these  means,  by 
irritating  the  neiwes  of  the  skin,  stimulate  the 
movements  of  breathing.  In  the  meantime  it 
is  proper  not  to  tie  the  cord  or  separate  the 
child  from  its  attachment  to  the  mother.  For 
if  the  fingers  be  placed  on  the  cord  pulsation 
will  often  still  be  felt,  indicating  that  the  cir¬ 
culation  in  the  after-birth  has  not  yet  ceased, 
and  there  is  thus  the  possibility  that  the  child’s 
blood  may  still  be  aerated  to  some  extent 
through  the  mother.  If  the  pulsation  has 
stopped,  and  the  child’s  breathing  is  not  yet 
established,  the  cord  should  be  tied,  and  then 
divided,  and  the  child’s  body  should  be  quickly 
plunged  into  a  basin  of  warm  water,  the  head 
of  course  being  supported,  and  then  as  quickly 
removed  from  it,  and  cold  water  plentifully 
dashed  over  the  chest,  then  plunged  again  into 
the  hot  water  and  again  the  cold  dashed  over 
it,  till  by  the  sudden  changes  the  breathing  is 
established.  If  these  methods  do  not  speedily 
produce  the  desired  effect,  artificial  respiration 
must  be  resorted  to.  The  little  finger  (quite 
clean)  of  ‘  the  attendant  should  be  introduced 
into  the  mouth  and  passed  to  the  back  of  the 
throat  to  sweep  out  any  mucus  there.  Then 
one  of  two  methods  may  be  adopted.  Dr. 
Howard,  of  New  York,  advises  that  the  child 
be  supported  on  the  attendant’s  left  hand  and 
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»riu  (aa  shown  in  Fig.  189),  while  the  right 
hand  grasps  the  lower  part  of  the  chest  The 
cheat  is  steadily  compreaeed  for  three  seconds, 
and  then  suddenly  let  go.  After  waiting  for 


rta  IW— Bowud'i  Method  cf  "Many  bnothlat  is  tho  Mvlj  bon. 

three  seconds  the  pressure  is  repeated,  and  so 
on,  ten  to  twelre  times  a  minute.  The  second 
method  consists  in  the  attendant,  after  cleaning 
the  child’s  mouth,  applying  his  or  her  own  mouth 
closely  to  it,  and  the  child’s  nostrils  being  closed, 
gently  and  steadily  blowing  till  the  chest  is  seen 
to  be  inflated.  On  allowing  the  nostrils  to  open 
the  chest  will  fall  again ;  they  should  be  again 
closed,  and  the  blowing  repeated.  This  should 
be  continued  for  a  considerable  time,  at  the  rate 
of  ten  to  fifteen  times  a  minute,  and  if  any 
efibrt  to  breathe  be  made  by  the  child  itself 
the  blowing  should  be  timed  to  aid  it. 

In  ordinary  circumstances  little  effort  is 
needed  to  excite  breathing  beyond  the  slapping, 
&c.,  already  noted.  All  that  remains  to  be 
done,  then,  is  to  tie  and  cut  the  cord.  This  is 
done  in  the  following  way.  Two  pieces  of  linen 
thread  folded  twice,  each  with  a  large  knot  at 
both  ends,  are  used.  One  piece  is  tied  tightly 
round  the  cord  about  inches  from  the  belly, 
and  the  other  piece  an  inch  further  away.  The 
cord  is  then  divided  bttwwn  tht  two  pieeo$  of 
thread.  Care  must  be  taken  that,  in  the  act  of 
tying,  the  cord  is  not  suddenly  jerked,  lest  it  be 
tom  from  its  attachment  to  the  belly,  which 
would  occasion  bleeding  very  diflBcult  to  atop. 
Further,  while  the  cord  is  being  divided,  care 
must  be  taken  lest  the  child  by  a  sudden  twist 
brings  fingers,  toes,  or  other  part  between  the 
scissora  As  soon  aa  the  child  is  separated  from 
the  mother,  it  is  handed  over  to  be  washed.  This 
process  should  be  done  quickly  with  warm  water, 
a  clean  sponge  and  a  little  good  soap.  Every 
part  of  the  body,  but  especially  wherever  there 
are  folds  of  the  skin,  must  be  carefully  washed, 
then  thoroughly  dried,  and  afterwards  lightly 
dusted.  Sometimes  parts  of  the  body  are  covered 
with  a  white  material  which  soap  and  water 


will  not  remove.  Let  the  nurse  rub  such  parts 
with  oil,  lard,  or  butter  till  a  kind  of  lather  is 
produced,  and  then  washing  will  readily  re¬ 
move  it 

After  the  washing  the  stump  of  the  cord 
must  be  dressed.  A  square  piece  of  linen  is 
employed,  the  stump  is  passed  through  a  hole 
cut  in  the  middle,  and  the  linen  is  then  folded 
over  from  above  and  below,  and  from  each  side. 
It  is  then  lightly  not  tightly  secured  by  the 
binder.  The  closing  suitable  for  the  child  is 
given  in  detail  on  p.  444,  and  its  feeding  on 
p.  438.  It  most  receive  no  sugar  and  water, 
nor  any  food  except  the  breast  milk. 

The  Treatment  of  the  Mother  after  the 
birth  of  the  child.  He  first  thing  requiring 
attention  after  the  removal  of  the  child  is  the 
removal  of  the  after-birth.  If  the  hand  has  been 
pressing  down  on  the  womb  from  the  outside 
luring  the  birth  of  the  child,  this  will  probably 
have  aided  the  separation  of  the  after-birth. 
The  hand  is  to  be  again  applied  on  the  belly 
over  the  womb,  which  ouj^t  to  be  felt  as  a  firm 
roundish  mass,  and  if  the  womb  be  grasped  and 
gently  but  firmly  preeaed  downwards  and  back¬ 
wards,  a  slight  rubbing  movement  being  at  the 
same  time  practised,  the  womb  will  usually  be 
found  to  grow  smaller  ud  firmer,  and  to  de¬ 
scend.  The  hand  must  follow  it,  the  firm  pres¬ 
sure  being  continued,  when  the  after-birth  wiU 
be  readily  expelled.  The  after-birth  it  not  to  be 
removed  by  pvUing  on  the  cord,  only  a  gentle 
pull  is  to  be  exerted  on  it,  if  the  womb  is  con- 
cracted,  and  merely  to  aid  its  expulsion,  not 
forcibly  to  draw  it  out  When  it  appears  at 
the  external  opening  it  is  to  be  taken  into  the 
grasp  of  the  hand  and  twisted  round  and  round 
\  considerable  number  of  times.  This  coils  the 
nembranes,  expelled  with  it,  into  a  sort  of  rope, 
and  prevents  any  part  of  them  being  retained 
in  the  womb,  to  give  rise  to  severe  after-pains. 
After  the  removal  of  the  after-lrirth,  the  hand 
should  be  kept  pressing  on  the  womb  for  a 
little  time,  and  if  it  show  signs  of  relaxing  to 
any  extent  by  growing  larger  and  rising  up  into 
the  belly  again,  slight  rubbing  will  cause  re¬ 
newed  contraction,  and  in  a  short  time  it  will 
remain  firmly  contracted. 

The  petticoat  or  other  garment  which  has 
been  round  the  woman’s  hips  must  now  be 
slipped  over  the  legs  and  pulled  out  along  with 
the  soiled  blanket,  &c.,  from  under  the  patient, 
who  meanwhile  remains  lying  on  her  back,  ex¬ 
erting  herself  as  little  as  possible.  A  folded 
and  wanned  napkin  is  placed  between  the  legs 


496 


AFTEK-PAINS. 


(SecL  XVLL 


to  absorb  the  discharge,  the  clean  warm  blanket 
within  a  folded  sheet  is  poshed  under  her,  and 
a  bandage  applied  round  the  waist.  The  ban¬ 
dage  should  be  shaped  to  fit  her  body  and  should 
be  fastened  with  safety-pins  in  frout,  a  pad  of  a 
couple  of  folded  napkins  being  placed  beneath 
it  and  over  the  womb.  The  bandage  is  to  be 
fastened  with  a  moderate  degree  of  tightness, 
and  adds  much  to  the  person’s  comfort.  The 
clothing  and  bed-clothes  are  now  adjusted  and 
the  patient  left  to  rest,  the  bead  being  low. 

Soon  after  the  mother  has  been  made  com¬ 
fortable  she  may  have  a  warm  drink,  cup  of 
warm  tea  or  such  simple  drink,  but  no 
lant.  It  is  well  as  soon  as  the  child  is  dressed 
to  put  it  to  the  breast,  if  tbe  mother  is  not  too 
tired,  for  a  few  minutes.  The  contact  of  the 
child’s  mouth  with  the  breast  gently  stimulates 
the  contraction  of  the  womb,  and  tends  to  pre¬ 
vent  relaxation  of  the  womb  and  bleeding.  Be- 
gularly  every  third  hour  thereafter  the  child 
must  be  replaced  at  the  breast  (see  p.  438), 
whether  there  be  milk  or  not.  The  effort  at 
sucking  promotes  the  production  of  milk. 

If  the  mother  be  thirsty  a  small  quantity  of 
cold  water  or  milk  is  not  to  be  denied  her,  but 
only  a  small  quantity  is  to  be  allowed.  After 
the  first  application  of  the  child  the  woman 
needs  a  rest.  The  infant  should  be  removed  to 
its  own  basket-bed,  in  order  to  permit  a  two  or 
three  hours  sleep  to  its  mother.  When  she 
awakes  she  needs  food.  Tbe  old  practice  was 
to  give  only  tea  and  dry  toast  for  several  days 
after  confinement,  and  to  deny  rigorously  all 
cold  drinks.  'This  is  absurd,  and  fortunately  is 
only  now  practised  by  the  ignorant.  The  mo¬ 
ther  needs  good  nourishing  food.  It  should  be 
provided  her  in  small  quantities  at  r^ular  in¬ 
tervals  of  three  or  four  hours.  It  may  consist 
of  boiled  bread  and  milk,  varied  with  beef-tea, 
mutton  soup  to  which  only  rice  and  parsley 
have  been  added,  about  a  breakfast-cupful  at 
a  time  with  bread,  and  once  or  twice  in  the 
twenty-four  hours  a  cup  of  tea  and  lightly-but¬ 
tered  toast,  if  such  be  desired.  Diet  such  as 
this,  if  given  in  moderate  quantities  at  the  three 
or  four  hours  interval,  will  suit  admirably  for 
the  first  two  or  three  days.  During  the  night 
the  food  is  also  to  be  supplied.  By  the  third 
day  a  soft-boiled  egg,  switched,  and  given  with 
bread  and  milk,  will  be  acceptable,  or  boiled 
white-fish,  with  the  cop  of  tea,  beef-tea  and 
soup  being  also  given  as  before.  By  the  fourth 
day  or  thereby  the  diet  may  be  varied  with  some 
well-cooked  minced  meat  or  a  lean  broiled  steak 
or  chop,  with  bread,  and  piece  of  diicken  and 


so  forth.  Thus  gradually  the  diet  will  return 
to  what  is  usual,  more  detailed  directions  for 
which  are  given  on  pp.  439,  440.  Thirst  is  re¬ 
lieved  by  small  quantities  of  cold  water  or  milk, 
soda-water  and  milk,  &c. 

If  by  the  third  morning  after  the  birth  the 
bowels  have  not  been  moved,  a  sufiScieut  dose 
of  castor- oil  should  be  given.  Hereafter,  if 
medicine  is  required  a  wine-glassful  of  Hunyadi 
Janos  mineral  water  given  in  the  morning  is 
best.  Any  difficulty  in  passing  water  will  be 
relieved  by  tbe  application  of  flannel,  wrung 
out  of  hot  water,  over  the  lower  part  of  the 
belly  and  between  the  legs. 

Throughout  this  time  the  mother  remains  in 
bed,  not  being  allowed  to  sit  up  for  any  purpose, 
food  being  given  by  means  of  a  drinking-cup, 
and  tbe  discharges  being  passed  into  a  bed-pan. 

VuUon  are  forbidden. 

Sitting  up  in  bed  is  not  to  be  allowed  till  the 
seventh  day,  and  then  only  for  a  brief  period 
for  meals,  and  the  patient  must  not  be  allowed 
out  of  bed  at  all  before  tbe  tenth  day,  and  then 
only  for  a  few  minutes,  wrapped  in  blankets. 
A  fortnight  after  the  birth  is  soon  enough  to 
permit  the  mother  to  get  up  for  any  length  of 
time  with  clothes  on.  Even  by  that  time  she 
should  rise  for  say  an  hour  in  the  forenoon  and 
an  hour  in  the  evening,  and  each  day  gradiudly 
lengthen  the  time  till  after  another  week  she 
spends  the  better  portion  of  tbe  afternoon  out 
of  bed.  It  is  infinitely  better  for  her  to  take 
a  long  period  of  rest  in  order  to  rise  thoroughly 
recovered  and  with  restored  strength,  than  to 
get  up  too  soon  and  require  to  take  soon  to  bed 
again  with  full  recovery  impeded.  Details  as  to 
the  management  of  the  period  of  nursing  are 
given  on  pp.  438  to  448. 

After-pains  are  of  the  nature  of  labour  pains 
on  a  small  scale,  and  are  due  to  irregular  con¬ 
tractions  of  the  womb,  owing  to  the  presence  of 
blood  clots  and  the  effort  to  expel  them.  As  a 
rule  they  do  not  occur  after  a  first  labour,  and 
may  be  greatly  lessened  after  subsequent  labours 
by  the  method  of  following  the  descent  of  the 
womb  with  the  hand,  and  by  the  method  of 
removing  the  after-birth,  which  have  been  de¬ 
scribed.  They  may  be  relieved  by  the  applica¬ 
tion,  close  up  between  tbe  legs,  of  a  thick  pad 
of  flannel  wrung  tightly  out  of  hot  water.  If 
they  are  severe  a  single  dose  of  twenty  drops  of 
laudanum  may  be  given.  This  is  to  be  repeated 
in  two  or  three  hours,  only  if  really  necessary. 

The  discharge  from  the  womb  for  the  first 


Ph»>m  «<  Wonen.] 


DISEASES  OF  EXTEBNAL  GENITAL  OBGANS. 


497 


tweotj-£oar  boon  after  labour  is  of  blood,  aod 
ooDtaius  aometimee  dote.  It  gradnalljr 
becomes  leas  red,  and  by  the  third  or  fifth 
day  assuniea  a  greenish  or  yellowish  hue.  It 
has  a  peculiar  odour.  It  gradually  becomes 
colourless,  and  finally  ceases  by  the  end  of  two 
or  three  weeks.  For  the  first  few  days  the  dis* 
charge  is  to  be  promoted  by  occasional  gentle 
bathing  of  the  external  parts  with  warm  water. 
Strict  cleanliness  must  be  observed,  and  clean 
siapkins  freely  employed. 

DISEASES  OF  WOMEN. 

AFFECTIONS  OF  THE  GENERATIVE 
ORGANS. 

Diseases  of  the  External  Parts. 

Eruptions,  JtC. — The  skin  in  the  neighbour¬ 
hood  of  the  external  opening  of  the  genital 
canal  is  liable  to  many  of  the  affections  common 
to  the  skin  in  other  parts,  and  such  affections 
may  affect  the  membrane  lining  the  entrance  to 
the  passage. 

Thrush,  for  example,  such  as  ocean  in  white 
patches  in  the  mouths  of  children,  is  not  in¬ 
frequent.  Refer  to  page  460.  The  treatment 
described  there  is  to  be  adopted. 

Herpes  (p.  317)  is  also  found.  It  soon  dis¬ 
appears  if  kept  smeared  with  vaseline  or  zinc 
ointment,  and  if  cleanlineas  be  exerdsed. 

Inflammatory  Blush  (p.  313X  <1ua  to  irritat¬ 
ing  discharges  or  the  rubbing  of  opposed  sur¬ 
face,  is  to  be  treated  by  bathing  with  warm 
water,  then  drying  carefully,  and  dusting  with 
oxide  of  zinc  powder. 

Erysipelas  is  to  be  treated  as  advised  on  p. 
R14. 

Eczema  ({x  318)  is  usually  due  to  irritating 
■discharges,  to  dribbling  of  urine,  and  is  fre¬ 
quently  the  result  of  diabetes  (p.  303).  It  occurs 
in  very  fat  women,  who  perspire  freely  and  are 
not  sufficiently  given  to  frequent  bathing.  It 
may  spread  from  the  inner  surface  of  the  passage 
outwards  over  the  skin,  down  the  thighs,  and 
up  over  the  belly,  and  round  to  the  opening  of 
the  bowel  The  surface  is  red  and  leaking,  crusts 
form  owing  to  the  drying  of  the  discharges,  and 
bleeding  cracks  are  produced.  The  parts  are 
extremely  sore  and  smarting,  and  painfully 
itching.  The  intolerable  itching  causes  frequent 
saatching,  which  tears  the  tender  surface,  caus¬ 
ing  it  to  bleed.  The  main  part  of  the  treatment 
is  scrupulous  cleanliness.  The  ports  should  be 
bathed  several  times  a  day  with  warm  water, 
and  some  mild  soap— glycerine  or  tar  soap.  Any 


discharge  from  the  passage,  or  any  other  appa¬ 
rent  cause,  must,  of  course,  be  got  rid  of.  Bathing 
with  warm  lim»>water,  or  warm  water  to  which 
a  pinch  of  carbonate  of  (baking)  soda  is  added, 
relieves  the  itching.  An  ointment  may  then 
be  used  made  of  oleate  of  zinc  (60  grains)  and 
vaseline  (S  ounoesX  or  oleate  of  bismuth  (60 
grains)  and  vaseline  (I  ounce),  or  chrisma  sul¬ 
phur.  In  the  absence  of  these  the  ordinary 
oxide  of  ziuc  ointment,  made  with  vaseline  in¬ 
stead  of  lard,  will  do;  or  a  wash  made  of  glycer¬ 
ine  (1  ounce),  borax  (60  grains),  and  rose-water 
(1  ounce).  Shooldsuch  measures  fail  the  person 
must  consult  a  doctor,  lest  diabetes  be  at  the 
root  of  the  trouble,  or  some  irritating  condition 
of  the  urine. 

Warts,  a  soft  kind  usually,  are  found  just 
at  the  opening  of  the  passage  or  just  within. 
Sometimes  they  exist  in  great  numbers.  They 
may  be  removed  by  the  use  of  glacial  acetic 
acid,  very  carefully  applied.  The  top  of  the 
wart  alone  is  touched,  and  the  application  is 
repeated  daily  till  it  disappears.  The  patient 
herself  should  not  attempt  to  apply  it,  as  she 
will  certainly  be  nnable  to  prevent  the  acid 
running  on  to  sound  skin.  Besides  this,  the 
part  should  be  ftreqnently  bathed,  dried  and 
dusted.  Any  discharge  should  be  treated. 

Grovrths,  called  tubercles,  much  larger  than 
warts,  also  occur.  They  require  skilled  treat¬ 
ment 

Sensitive  Red  Patches  are  occasionally 
found  just  within  the  entrance  of  the  passage. 
They  may  be  associated  with  small,  red,  sensi¬ 
tive  growths  round  the  opening  of  the  urinary 
passage.  They  occur  about  the  time  of  the 
chauge  of  life;  they  occasion  much  distress, and 
are  very  difficult  of  treatment  It  is  almost 
useless  to  mention  treatment  here,  but  any  irri¬ 
tating  discharge  should  be  removed,  if  possible, 
and  strict  cleanlineas  should  be  observed.  Some 
diy  cotton  wool  inserted  just  within  the  passage 
will  make  walking  more  easy,  and  at  bed-time 
a  plug  of  wool,  soaked  in  a  solution  made  of 
equal  parts  of  glycerine  aod  neutral  acetate 
lead,  will  relieve  pain.  Auy  of  the  sensitive 
growths  referred  to  require  the  aid  of  a  surgeon 
for  their  removal. 

Itching  of  the  Genitals  (PrurftuaX— This 
is  often  a  most  distressing  complaint  The 
itching  is  intense,  accompanied  by  burning  beat 
and  tingling.  It  is  commonest  in  women  ad¬ 
vanced  in  life,  though  it  also  occurs  in  the  young. 
The  itching  is  usually  aggravated  by  warmth, 
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and  thus  the  aufferiug  ia  moat  iuteuse  shortly 
after  the  person  gets  warm  in  bed. 

It  is  not  necessarily  accompanied  by  an  erup¬ 
tion,  though  it  is  the  companion  and  effect  of 
such  a  disease  as  eczema,  refeired  to  on  the 
preceding  page;  but  it  may  exist,  to  begin  with, 
without  any  eruption  or  aity  appearance  of 
change  in  the  skin  whatever.  But  as  a  result 
of  the  scratching,  from  which  the  patient  cannot 
refrain,  though  it  is  painful,  cracks,  scratches, 
&c.,  are  produced,  wliich  bleed,  and  with  the 
continual  scratching  may  become  themselves 
painful,  and  lead  to  the  formation  of  scabs, 
crusts,  &c.  This,  however,  is  not  the  cause  but 
the  result  of  the  itching,  in  this  particular 
instance. 

Treatment — Such  itching  as  has  been  de¬ 
scribed  is  not  to  be  regarded  as  a  disease  in 
itself.  It  is  to  be  looked  on  rather  as  a  sign  of 
disease,  and  its  true  cause  must  be  searched  for 
and  found,  if  it  is  to  be  satisfactorily  treated. 

A  common  cause  is  .diabetes  (p.  303).  The 
writer  has  seen  several  cases  of  this  most  annoy¬ 
ing  itching  in  elderly  women,  for  which  no 
washes  or  local  applications  afforded  more  than 
a  temporary  relief,  and  which  had  existed  more 
or  leas  for  months,  and  in  one  case  a  couple  of 
years,  the  cause  of  which  showed  itself  at  once 
on  an  examination  of  the  urine,  and  which  dis¬ 
appeared  very  soon  after  diabetic  treatment 
(p.  303)  was  resorted  to. 

The  presence  of  a  comtant  irritation  is  another 
frequent  cause.  The  irritation  may,  however, 
be  of  many  varied  kinds.  It  may  arise  from  a 
discharge  of  whites  or  other  discharge  from  the 
womb  or  genital  passage,  or  the  watery  discharge 
of  cancer;  it  may  be  due  to  some  condition  of 
the  urine,  excessive  acidity,  the  presence  of 
oxalates  (p.  302),  stone  in  the  bladder,  or  worms 
in  the  bowel,  or,  and  this  is  not  to  be  overlooked, 
it  may  be  the  result  of  the  work  of  the  parti¬ 
cular  kind  of  louse  found  in  this  region  (p.  325). 

A  variety  of  other  conditions  may  occasion 
it, — a  gouty  or  rheumatic  state  of  body,  various 
unhealthy  states  of  the  womb,  &c.  &c.  Besides 
all  these,  it  would  appear  sometimes  to  be  due 
simply  to  a  condition  of  over-sensitiveness  of 
nerves  of  the  part 

Each  cause  has  its  own  appropriate  method 
of  treatment,  and  it  will  usually  require  the 
skill  and  patience  of  an  educated  medical  man 
to  determine  what  that  cause  is,  and  what  the 
proper  treatment  ought  to  be.  Without  such 
advice,  the  patient  should  try  the  effect  of 
frequent  batliing,  and  syringing  with  tepid 
water,  to  which  a  pinch  of  common  baking 


soda  may  be  added,  the  parts  being  dried  after 
the  bathing,  and  then  lightly  dusted  with  white 
oxide  of  zinc  powder.  A  lotion  made  of  60 
grains  of  the  acetate  of  lead  to  2  ounces  of  water 
is  very  soothing,  or  a  lotion  of  1  grain  of  bi¬ 
chloride  of  mercury  to  1  ounce  of  water  may  be 
tried.  The  latter  is  very  poisonous,  and  the 
bottle  containing  it  should  be  carefully  labelled 
and  kept  out  of  the  way,  lest  accidents  ha{^n 
from  mistaking  it  for  something  else. 

Inflammation  round  the  external  opening  is 
called  Vulvitis.  It  is  not  seldom  met  with  in 
infanta  and  young  children.  Want  of  cleanli¬ 
ness  may  be  the  cause,  or  injury,  and  it  is  not 
necessary  to  suspect  contagion  from  the  child 
being  ill  treated,  though,  of  course,  such  might 
be  the  cause.  The  parts  are  red,  swollen,  pain- 
fu4  itching,  and  from  them  flows  a  mattery 
discharge.  If  there  is  much  pain  and  redness, 
soothing  poultices  should  be  applied,  warm  bread 
poultices  or  warm  poultices  of  boiled  mashed 
turnips.  If  the  parts  are  not  acutely  inflamed 
bathe  first  with  lukewarm  water,  and  then  with 
a  lotion  made  of  20  grains  of  sulphate  of  zinc 
to  10  ounces  of  water.  A  gentle  purgative  of 
calcined  magnesia  or  effervescing  citrated  mag¬ 
nesia  is  useful,  and  good  nourishing  food  must 
be  given. 

Bolls  and  Abscesses  form  in  this  region. 
Soothing  poultices  must  be  applied,  and  any 
matter  present  must  be  removed.  This  requires 
a  surgeon.  Proper  advice  is  all  the  more  neces¬ 
sary,  as  a  rupture  (hernia,  p.  191)  occurs  here  in 
female  children,  and  must  not  be  mistaken  for 
an  abscess. 

Diseases  of  the  Vaginal  Passage. 

Inflammation  extending,  that  is,  beyond  the 
mere  entrance  up  into  the  canal,  is  called  pro¬ 
perly  Voffinitis, 

Its  cause  may  be  very  various — want  of  clean¬ 
liness,  irritation  of  worms  which  have  passed 
up  the  canal  from  the  bowel,  the  presence  of 
foreign  bodies,  such  as  a  pessary  introduced  for 
a  displaced  womb,  &c.  Simple  exposure  to  cold, 
especially  at  a  monthly  period,  seems  capable  of 
producing  it  It  occurs,  also,  in  the  course  of 
diseases  like  measles,  small-pox,  scarlet  fever, 
and  is  more  apt  to  be  found  in  persons  of  de¬ 
pressed  general  health.  Irritating  injections 
may  be  its  cause,  and  it  may  be  the  consequence 
of  direct  infection. 

Symptoms. — The  passage  is  hot  and  tender. 
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there  ie  a  eeiiee  6f  burning  and  emarting,  bear¬ 
ing-down  pain,  frequent  deeire  to  make  water, 
and  pain  in  passing  it ;  aching  and  throbbing 
are  felt  in  the  passage,  and  walking  is  attended 
with  difficulty.  The  external  parts  may  also  be 
swollen  and  inflamed.  There  is  also  discharge, 
at  first  of  clear  and  then  of  yellowish  matter, 
which  is  often  badly  smelling.  After  a  sharp 
attack  the  inflammation  may  pass  off  in  a  few 
days  or  weeks,  or  it  may  become  chronic  in  per¬ 
sons  whose  vital  powers  are  depressed. 

T reatment. — In  the  period  of  acute  inflam¬ 
mation  the  person  should  be  kept  at  rest  in  bed; 
brisk  saline  purgatives,  seidlitz- powders,  or 
effervescing  citrate  of  magnesia,  should  be  given, 
and  mild  food,  milk,  soups,  &c.  StmularU* 
mutt  not  b«  givtm.  Without  skilled  advice  hot 
hip  baths  may  be  given,  or  injections  of  water 
as  warm  as  can  be  comfortably  borne.  The  in¬ 
jection  should  be  given  with  an  enema  syringe 
(Higginson’s  or  Davidson’s,aee  Plate  VIII.).  The 
nozzle  should  be  of  caoutchouc,  five  or  six  inches 
long,  and  several  openings  should  exist  round 
the  extremitjf  of  tke  nozzle,  not  one  at  the  very 
point.  The  person  Aould  lie  on  her  back,  with 
the  hips  raised.  The  water  should  be  injected 
dowly,  and  care  must  be  taken  that  it  escapes 
quite  easily.  From  a  half  to  one  gallon  of  wa¬ 
ter  may  be  used  at  one  time,  and  the  injection 
may  be  repeated  twice  or  thrice  daily  in  sharp 
attacks.  After  the  injection  a  medicated  pes¬ 
sary  of  3  grains  extract  of  belladonna  should  be 
pushed  np  into  the  passage  and  allowed  to  re¬ 
main.  It  gives  great  relief.  When  the  acute 
stage  is  past  an  injection  of  30  graLoa  sulphate 
of  zinc  to  1  pint  of  water  is  to  be  used.  At 
the  same  time  any  bad  state  of  general  health 
requires  treatment  if  the  disease  is  to  be  got 
rid  of. 

Dlscbarges  Aram  the  passage  (TT/iifM.Zeu- 
corrhaa). — The  lining  membrane  of  the  passage 
is  studded  with  minute  glands,  which  produce 
a  clear  tbickish  fluid  for  keeping  the  parts 
moist.  Under  a  variety  of  circumstances  it  is  so 
increased  in  amount  as  to  appear  externally  as 
a  discharge.  Just  as  when  one  has  cold-in-the- 
head,  or  catarrh  as  it  is  properly  called,  the 
minute  glands  studding  the  lining  membrane 
of  the  nostrils  pour  out  their  dischaige,  which 
ordinarily  is  simply  sufficient  to  keep  the  nos¬ 
trils  moist,  and  there  is  in  consequence  a  “run¬ 
ning  at  the  nose,”  so,  as  the  result  of  exposure 
to  cold  or  damp,  the  genital  passage  may  be 
affected  with  catarrh  and  the  discharge  ap¬ 
pear.  It  may  be  thin  and  milky  in  appear¬ 


ance,  or  thick  and  sticky,  or  yellowish.  Com¬ 
monly  it  is  whitish,  and  has,  therefore,  been 
called  “the  whites.”  Besides  being  the  result  of 
cold,  it  may  occur  as  a  symptom  of  depressed 
health,  in  pale  delicate  girls  for  example,  as  an 
expression  of  defective  nonrishment.  It  may 
also  be  a  consequence  of  prolonged  nursing. 
The  discharge  may  originate,  not  in  the  pas¬ 
sage,  but  in  the  womb  itself,  and  may  be  the 
expression  of  some  disorder  there.  In  pale, 
weakly  girls  such  a  clear  discharge  may  occur 
at  the  monthly  periods  without  any  discharge 
of  blood.  It  will  be  the  constant  attendant  of 
chronic  inflammatory  conditions  of  the  pas¬ 
sage. 

The  subject  of  such  a  chronic  discharge  nsn- 
ally  complains  of  backache,  discomfort  in  the 
lower  part  of  the  belly,  and  general  weakness. 
This  weakness  may  itself  be  the  cause  of  the 
discharge,  but  the  occurrence  of  the  discharge 
will  make  the  weak  state  of  health  all  the 
worse. 

Treatment  ought  to  be  directed  to  the  cause 
of  the  disorder.  In  states  of  bad  general  health 
efforts  must  be  made  to  improve  the  general 
health.  For  such  a  purpose  the  bowels  must  be 
regulated,  preferably  by  such  a  gentle  medicine 
as  a  mineral  water,  for  example  a  wine-glassful 
of  Hunyadi  Janos  each  morning.  A  moderate 
amount  of  exercise  should  be  obtained  daily. 
Overwork  of  every  kind  is  most  injurious,  whe¬ 
ther  in  the  case  of  the  married  woman  who  has 
a  house  and  children  to  look  after,  or  in  that  of 
the  girl  who  has  some  business  occupation  in 
the  workshop,  warehouse,  office,  or  school,  or  in 
the  case  of  the  girl  going  in  for  the  higher  edu¬ 
cation.  Easily  digested,  nourishing  food  is  es- 
sentiaL  Change  of  air  and  sea-bathing  are  very 
valuable,  and  quinine  and  iron  tonics  ought  to 
be  administered.  In  the  way  of  direct  treat¬ 
ment  to  the  parts  the  person  should  restrict  her¬ 
self,  failing  advice,  to  simple  measures.  Warm- 
water  injections,  and  injections  of  a  lotion  of 
sulphate  of  zinc  (2  grains  of  sulphate  of  zinc  to 
1  ounce  of  water),  are  useful,  or  injections  of 
iron-alum  of  the  same  strength.  If  the  dis¬ 
charge  be  irritating,  an  injection  of  a  lotion 
containing  ^  ounce  of  carbonate  of  soda  (bak¬ 
ing  soda)  to  1  pint  of  water,  affords  great  re¬ 
lief.  If  such  measures  fail  competent  advice 
must  be  obtained.  Indeed,  where  at  all  possi¬ 
ble,  such  advice  ought  to  be  obtained  from  the 
commencement,  as  the  inflammation  may  ex¬ 
tend  up  into  the  womb  and  onwards  to  the 
ovaries,  or  to  the  bladder,  and  lead  to  very  seri¬ 
ous  consequences. 
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Fistula  implies  the  existence  of  some  un¬ 
usual  communication  between  the  genital  pas¬ 
sage  and  the  lower  end  of  the  bowel  on  one 
side,  or  between  the  genital  passage  and  the 
urinary  bladder  on  the  other.  The  former  La 
called  recto -vaginal  fistula,  amd  the  latter 
vesico-vaginal  fistula.  The  commonest  cause 
of  both  arises  in  the  course  of  labour.  It  may 
be  that  the  rent  occurs  in  the  process  of  deli¬ 
very,  either  with  or  without  instruments,  from 
the  narrowness  of  the  passage  and  the  want  of 
stretching  capacity,  or  from  the  size  of  the 
child.  In  such  cases  it  is  commonly  the  parti¬ 
tion  between  the  genital  canal  and  the  bowel 
that  gives  way.  It  may  result  from  long-de¬ 
layed  labour,  when  the  head  of  the  child  be¬ 
comes  fixed  and  long -continued  pressure  is 
maintained  upon  some  part  of  the  walls.  In 
such  a  case  it  is  usually  the  division  between  the 
passage  and  tlie  bladder  that  yields.  Fart  of 
the  wall  has  become  so  damaged  by  the  pres¬ 
sure  that  some  time  after  delivery,  a  day  or  two 
or  a  week  or  two,  it  separates  and  comes  away 
as  a  slough,  leanng  an  opening,  through  which 
the  urine  from  the  bladder  finds  its  way  into 
the  passage.  While  the  former  misfortone  may 
occur  even  with  the  most  careful  and  skilled 
management,  the  latter  is  commonly  the  result 
of  mismanagement,  undue  delay  having  been 
allowed  to  occur  in  the  use  of  instruments  or 
other  means  of  hastening  delivery.  The  same 
unusual  communications  may  be  opened  up  by 
the  bursting  of  abscesses,  by  prolonged  ulcera- 
tinn,  by  destruction  of  parts  owing  to  cancerous 
disease,  by  wounds,  and  so  on.  But  there  are 
less  frequent  causes  than  those  above  men¬ 
tioned.  In  the  case  of  the  opening  between  the 
bowel  and  passage,  matters  from  the  bowel  will 
be  passed  by  the  genital  opening,  and  in  the 
case  of  communication  with  the  bladder,  urine 
will  dribble  away  in  an  unusual  manner.  Other 
results  follow.  The  presence  of  discharges  in 
the  genital  passage  foreign  to  it  almost  cer¬ 
tainly  occasions  some  degree  of  iufiammatioa, 
extending  to  the  external  parts,  which  be¬ 
come  inflamed  and  ulcerated,  and  occasion 
much  misery  by  their  constant  smarting  and 
itching. 

Treatment  of  such  conditions  have  become 
much  more  hopeful  in  recent  years,  due  mainly 
to  the  skill  of  American  surgeons  Emmet  and 
Marion  Sima.  The  treatment  consists  in  an 
operation  for  reuniting  the  edges  of  the  tear. 
It  is,  of  course,  in  cases  where  the  rent  is  com¬ 
paratively  simple,  as  in  those  arising  during 
childbirth,  that  the  treatment  is  likely  to  be 


adopted,  and  not  in  fistulas  the  result  of  cancer¬ 
ous  ulceration. 

Tumours  and  Growths  of  various  kinds 
may  oocnr  in  connection  with  the  external  parts 
of  the  genital  organs  or  in  connection  with  the 
genital  passage.  An  abscess  may  form  on  one 
side  of  the  external  opening  large  enough  to 
block  the  opening,  and  may  appear  to  the  un¬ 
skilled  as  a  solid  growth  instead  of  a  mere  col¬ 
lection  of  matter.  Such  might  occur  as  a  result 
of  inflammation,  or  from  some  slight  blow  or 
bruise,  or  even  from  snch  a  alight  cause  as  the 
tearing  out  of  a  hair.  In  a  similar  situation 
there  occurs,  though  rarely,  a  swelling  due  to  a 
rupture  (hernia,  see  p.  191),  a  loop  of  bowel 
])aasing  down  from  the  abdomen  into  a  position 
similar  to  that  which  it  occupies  iu  the  mala. 
To  mistake  this  for  an  abscess  would  be  very 
serious  indeed.  It  can  be  reduced  and  pre¬ 
vented  from  returning  by  the  use  of  a  properly 
fitting  truss. 

Cancer  occasionally  occurs  on  the  external 
parts,  in  the  form  of  skin  cancer  (see  p.  434). 
Within  the  passage  itself  cancer  does  not  often 
occur,  uolesa  it  extend  inwards  from  the  out¬ 
side,  or  downwards  from  the  womb.  When  it 
is  present,  pain,  bleeding,  and  a  foul  discharge 
are  among  its  usual  signs,  but  nothing  is  con¬ 
clusive  apart  from  the  opinion  of  a  competent 
medical  man,  who  has  made  a  thorough  exami¬ 
nation. 

All  sorts  of  foreign  bodies  have  been  found 
in  the  passage,  which  have  been  passed  iu  ac¬ 
cidentally  or  by  design.  It  is  not  uncommon 
for  a  doctor  to  have  to  remove  a  pessary,  in¬ 
serted  for  treatment  of  displaced  womb,  which 
has  remained  there  for  years,  forgotten  by  the 
patient,  and  has  become  almost  fixed  in  the 
parts,  iu  the  end  producing  inflammation,  dis¬ 
charge,  &c.  The  removal  of  such  bodies  should 
be  attempted  only  by  skilled  bands. 

Diseases  of  the  Womb. 

Inflammation  of  the  womb  is  a  very  wide 
term,  embracing  a  variety  of  diseases  known  to 
medical  men  under  special  names,  aud  requir¬ 
ing  special  treatment  It  will  be  eufficient  here 
to  indicate  the  general  features  which  the  vari¬ 
ous  forms  of  the  disease  have  pretty  much  in 
common,  and  the  general  lines  of  treatment 
which  can  be  safely  adopted  when  medical  aid 
is  not  readily  obtainable.  If  reference  be  made 
to  page  479  the  distinction  will  be  understood 
between  the  body  of  the  womb  and  the  neck 


of  Women.] 


INFLAMMATION  OF  THE  WOMa 


601 


of  the  womb,  which  Utter  ends  at  the  month, 
openinj^  into  the  genital  paaeage.  InfUmma- 
tion,  then,  may  attack  both  the  body  and  neck 
of  the  womb,  or  it  may  limit  itaelf  to  one  or 
other.  Farther,  the  womb  is  largely  oompoeed 
of  muscle,  but,  within,  it  is  lined  with  a  mncona 
membrane,  oontaining  gUnds  buried  in  it  and 
opening  on  the  sorface  (iunerX  The  inflamma¬ 
tion  may  exist  mainly  in  the  mnscular  walls,  or 
it  may  be  limited  to  the  inner  lining  membrane. 
Thus  thwe  may  be  inflammation  of  the  mnscnlar 
walls  of  the  body  of  the  womb,  or  inflammatimi 
of  the  lining  membrane  of  the  body  of  the  womb, 
and  there  may  be  inflammation  of  the  mneoolar 
walls  of  the  neei  of  the  womb,  or  inflamma¬ 
tion  of  the  lining  membrane  cf  the  neck  of  the 
womb. 

Here  are,  then,  four  Tarieties  of  inflamma¬ 
tion.  Moreover,  in  each  of  these  fonr  cases 
the  inflammation  may  be  acute  or  chronic,  and 
so  there  may  be  eight  forme  of  inflammation  of 
the  womb.  The  symptoms,  while  presenting 
similar  general  featnres,  will  vary  somewhat 
with  each  separate  eondition,  and  the  treat- 
nient,  to  be  thorongfa,  ought  also  to  vary  sosae- 
what  to  suit  the  particalar  case.  The  extreme 
advisability,  therefore,  of  any  one  snfiering  from 
any  of  the  symptoms  of  disorder  of  the  womb, 
consulting  a  skiUed  medical  man,  onght  to  be 
soflSeiently  plain. 

Happily  the  infiammation  of  the  mascnUr 
walls,  whether  of  body  or  neck  of  the  womb, 
may  be  dismissed  with  the  remark  that  they 
are  comparatively  rare.  The  cmnmon  form, 
and  it  is,  in  its  chronic  form,  extremely  oom- 
mou,  is  inflammation  of  the  lining  membrane 
of  the  neck  of  the  womb,  and  to  that  attention 
shall  be  confined,  note  being  taken  in  the  comae 
of  its  description  of  any  symptom  indicating 
that  the  inflammation  has  spread  upwards  to 
the  lining  membrane  of  the  body  of  the  womb. 

Symptoms. — The  oosunon  symptoms  of  in¬ 
flammation  of  the  lining  nsembrane  of  the  neck 
of  the  womb,  when  not  of  an  acute  form,  are 
profuse  dischaige  of  whites,  some  amount  of 
pain  in  the  small  of  the  back,  worse  with  stand¬ 
ing  or  walking  and  increased  at  the  monthly 
periods,  and  a  sense  of  indifferent  general  health. 
If  the  disorder  has  lasted  for  a  considerable 
time  the  patient  will  of  necessity  suffer  from 
general  debUity  to  a  greater  or  less  extmit,  and 
will  be  paler  than  is  consistent  with  health. 
Her  digestion  is  almost  certainly  disturbed,  and 
she  may  suffer  from  depression  or  nervonsnees, 
and  a  variety  of  pains  and  aches,  now  in  one 
part  of  the  body  and  now  in  another.  The 


bowels  are  probably  confined,  and  the  mine  is 
dark  and  thick.  The  discharge  that  appears 
externally  may  be  gUiry  and  clear,  like  white  of 
egg  before  being  boiled,  or  may  be  white  or 
yellowish  matter. 

If  the  attack  be  aente  there  are  pain  and  ten¬ 
derness  in  the  parts,  throbbing  with  a  feeling 
of  bearing  down,  irritation  of  the  bUdder  and 
frequent  desire  to  pass  water,  and  the  discharge 
is  often  tinged  with  blood  and  of  an  offensive 
inru^ll. 

It  is  to  be  noted,  however,  that  inflanunation 
may  exist  for  some  time  without  pain,  or  any 
other  symptom,  except  that  of  a  profuse  di^ 
charge  of  "whites.” 

Causes  of  the  disease  are  numerous.  Ex¬ 
posure  to  damp  and  cold,  especiaily  in  those  of 
feeble  health,  insnfficiently  nonrished,  and  who 
fail  to  obtain  snflScient  exercise  and  fresh  air, 
the  irritation  of  a  diapUced  womb,  or  instru¬ 
ments  introduced  into  the  paaeage  to  restore  a 
displaced  womb  to  its  proper  condition,  tbe  fre¬ 
quent  nse  of  irritating  injections,  and  various 
other  canses  may  produce  it.  It  is  excessively 
conraon  in  roanried  women  who  have  borue 
diUdren,  and  too  prolonged  nursing  may  with 
tiiem  excite  its  occurrence.  Nor  must  excessive 
intercourse  and  direct  infection  be  omitted  in 
the  list  of  causes. 

The  condition  of  the  parts  is  very  much  that 
of  an  inflamed  and  swollen  throat.  The  lining 
membrane  is  swollen  and  congested,  and  the 
discharge  proceeds  from  the  glands  which  exist 
in  it  in  enormous  nnmbers,  just  as  from  a  swol¬ 
len  and  inflamed  throat  there  proceeds  exces¬ 
sive  "defluxion.” 

The  inflammation  of  the  lining  membrane 
of  the  body  of  the  womb  is  attended  by  dis¬ 
charge  similar  to  the  other,  but  in  greater 
amount,  and  disturbances  of  the  monthly  ill¬ 
ness — irregularity,  excess,  or  diminution — are 
more  common.  Marked  nervous  symptoms  are 
often  produced  by  it.  The  person  is  fretful  and 
despondent,  may  suflfer  from  frequent  headache, 
limited  to  the  top  of  tbe  bead,  and  from  other 
pains  resembling  neuralgia,  and  tbe  dragging 
pain  in  tbe  bade  is  very  marked.  But  any  dif¬ 
ference  in  synq>toms  is  rather  one  of  degree 
than  of  kind. 

A  not  uncommon  cause  of  this  condition  is 
sudden  stoppage  of  the  monthly  flow  from  cold 
and  the  irritation  of  matters  retained  in  the 
womb  after  confinement  or  miscarriage. 

Treatment. — What  has  been  said  about  the 
f-aiuMi  of  this  diBAMa  ia  sufficient  to  show  that 
there  <w.n  be  no  rough-and-ready  or  "rule-of- 
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thamb”  prooedare  in  dealing  with  it.  If  the 
condition  be  niainlj  caused  by  a  bad  state  of 
general  health,  it  cannot  be  supposed  that  ap> 
plications  to  the  affected  parts  will  cure  it  while 
the  general  bad  health  reniaina  Even  though 
such  a  cause  has  not  been  at  work  in  its  pro¬ 
duction,  the  disease  cannot  have  lasted  any  time 
without  inducing  some  degree  of  bad  health, 
which  will  stand  in  the  way  of  a  cure.  Then  if 
a  displacement  of  the  womb  is  the  cause  of  the 
inflammatory  process,  nothing  short  of  restor¬ 
ing  the  organ  to  its  proper  position  can  be  ex¬ 
pected  to  promote  a  permanent  recovery.  A 
mother  who  suckles  her  child  beyond  the  nece»> 

•  sary  period,  and  suffers  from  some  disorder  of 
the  womb,  cannot  expect  to  cure  by  injections 
what  is  maintained  by  the  drain  upon  her  sys¬ 
tem  of  prolonged  nursing.  So  with  other  causes. 
Now,  it  would  be  the  business  of  a  medical  man, 
well  acquainted  with  such  conditions,  to  deter- 
■mine  the  cause  at  work  in  each  particular  case, 
and  to  apply  his  treatment  accordingly.  It  is 
plain,  therefore,  that  it  is  really  quite  impossi¬ 
ble  to  state  any  definite  plan  of  treatment  which 
a  patient  might  herself  adopt  with  good  pro¬ 
spect  of  recovery  from  her  trouble.  The  beet 
advice  that  could  be  given  would  be  to  place 
herself  under  the  care  of  a  physician  from  whom 
she  might  confidently  hope  to  receive  skilful 
and  conscientious  treatment.  At  the  same  time 
it  is  only  right  to  state  some  simple  means  of 
treatment  which  a  patient  may  herself  adopt, 
when  skilled  advice  may  be  for  the  time  beyond 
her  reach, — some  means  which  cannot  be  hurt¬ 
ful  no  matter  what  may  be  the  exact  cause  of  the 
disorder,  and  which  will  give  some  relief  in 
most  cases,  and  in  some  may  be  sufficient  for  a 
cure. 

The  first  thing,  then,  to  be  done  is  to  restore, 
if  possible,  a  good  measure  of  general  health. 
The  means  to  that  end  are,  good  food  of  suffi¬ 
cient  quantity  and  easily  digested,  the  regula¬ 
tion  of  the  bowels,  avoidance  of  overwork  and 
excitement  of  any  kind,  a  fair  amount  of  exer¬ 
cise,  exercise  short  of  fatigue,  and  plenty  of 
fresh  air— sea-air  is  specially  beneficial.  Con¬ 
cerning  food  the  mistake  must  not  be  made  of 
living  on  slops,  corn-flour,  arrow-root,  and  foods 
of  that  kind  mainly.  Milk  should  bulk  largely 
in  the  diet,  but  also  other  animal  foods,  soups, 
eggs,  fish,  and  a  fair  daily  supply  of  butcher 
meat.  A  great  many  women  make  a  grievous 
mistake  in  avoiding  as  much  as  possible  such 
animal  foods,  and  half-starving  themselves  on 
sloppy  diet.  For  the  regulation  of  the  bowels 
nothing  is  better  than  a  wine-glassful  or  thereby  | 


of  the  Hunyadi  Janos  mineral  water  taken  the 
first  thing  in  the  morning.  Over  and  above 
this  some  quinine  and  iron  tonic  will  be  of  much 
value  in  depressed  states  of  health. 

As  regards  applications  to  the  affected  parts 
one  thing  can  be  very  strongly  advised,  namely, 
the  use  of  hot  water  injections.  To  obtain  the 
full  benefit  they  must  be  given  in  the  way  to  be 
described.  The  patient  lies  across  the  bed,  a 
pillow  under  the  back  to  raise  the  hips,  the  feet 
resting  on  chairs.  A  piece  of  mackintosh  cloth 
is  placed  under  her,  and  arranged  to  cause  wa¬ 
ter  to  flow  off  into  a  pan  at  the  side  of  the  bed. 
The  injection  is  given  by  some  one  aasLsting 
her.  About  one  gallon  of  hot  water  should  be 
used,  water  comfortably  warm  to  the  hand,  by 
the  thermometer  about  110*  Fahrenheit  An 
enema  syringe  is  employed,  with  a  nozzle  of 
vulcanite  or  similar  material,  about  6  inches 
long.  The  end  of  this  tube  should  not  have  a 
single  opening  at  its  point  It  should  end  in  a 
blunt  form,  and  several  openings  should  exist 
round  it  The  syringe  being  properly  filled  and 
in  good  working  order,  the  nozzle  is  oiled  and 
passed  into  the  passage  gently  near  the  back 
wall  and  directed  backwards.  It  should  be 
passed  in  as  far  as  it  can  easily  slip,  and  then 
the  water  should  be  steadily  and  slowly  injec¬ 
ted.  Owing  to  tbe  hips  being  raised  the  pas¬ 
sage  will  become  filled  with  the  hot  water  before 
any  flows  out,  and  this  is  what  is  desired  by  the 
method.  At  the  same  time  care  must  be  taken 
that  there  is  no  obstacle  to  the  free  escape  of 
the  water  as  soon  as  it  has  filled  the  passage. 
The  injection  should  be  given  in  this  way  at 
bed-time,  every  night  or  every  second  night.  A 
little  patience  will  render  it  comparatively  easy, 
and  the  patient  will  speedily  discover  the  ease 
and  comfort  it  affords.  If  there  is  any  insuper¬ 
able  difficulty  in  giving  it  in  this  way,  the  pa¬ 
tient  must  content  heraelf  by  using  the  enema 
syringe  while  she  sits  over  a  pan  or  bath,  but 
the  water  should  be  used  at  tbe  same  beat  and 
with  the  enema,  the  nozzle  being  passed  well 
in.  If  tbe  patient  is  very  anxious  to  try  some 
medicated  injection,  any  of  those  mentioned  on 
p.  499  may  be  employed,  after  the  hot  water, 
but  their  use  is  not  to  be  persisted  in  for  long 
periods  if  they  fail  soon  to  give  relief. 

Uloeratlon  of  the  Womb  is  a  phrase  that 
strikes  terror  to  the  ears  of  most  women.  It 
used  to  be  far  too  commonly  employed,  and  is 
probably  still.  The  condition  which  it  is  fre¬ 
quently  used  to  signify  is  practically  that  al- 
I  ready  described.  Owing  to  chronic  swelling  the 
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inner  well  of  the  neck  of  the  womb  and  its 
mouth  become  thickened,  prominent^  and  too 
freely  supplied  with  blood,  but  in  the  vast  ma- 
}ority  of  cases  to  which  the  name  is  given  there 
is  no  such  eating  away  of  the  substance  of  the 
part  as  the  name  would  imply. 

The  treatment,  so  far  as  the  patient  can  re¬ 
sort  to  it,  is  such  as  has  been  described  under 
inflammation.  One  other  thing  she  may  be  able 
to  do,  and  that  is,  take  a  little  ball  of  cotton  or 
lint,  soak  it  in  glycerine,  and  then  push  it  up 
the  passage  as  far  as  possible,  ^e  must  be  care¬ 
ful  to  remove  it  narf  day  or  within  two  days, 
and  after  syringing  with  warm  water  may  re¬ 
place  it  by  a  fresh  one.  If  it  is  difficult  of 
removal  syringing  will  readily  bring  it  down. 
A  noedical  man  would  employ  further  treat¬ 
ment  by  directly  painting  the  afiected  part  with 
one  or  other  of  a  variety  of  applicationa 

Tumours  of  the  Womb.— Three  forms  of 
tumour  of  the  womb  are  of  comparatively  fre¬ 
quent  occurrence,  namely,  polypus,  fibroid  or 
fibrous  tumour,  and  cancer.  There  is  one 
broad  distinction  between  the  two  former  of 
these  and  the  latter,  and  that  is,  that  the  two 
former  are  simple  tumours,  formed  oi  over¬ 
growth  of  some  part  of  the  substance  of  the 
womb,  not  destroying  the  substance  and  not 
necessarily  dangerous  to  life;  while  the  latter  is 
a  growth  foreign  to  the  true  substance  of  the 
part,  invading  and  destroying  it,  and  tending 
inevitably  to  death  within  a  comparatively  li¬ 
mited  period. 

The  polypus  varies  in  size  from  that  of  a 
small  pea  upwards,  and  may  be  an  overgrowth 
of  the  lining  mucous  membrane,  or  an  over¬ 
growth  of  the  wall  beneath  the  lining  mem¬ 
brane.  '  It  projects  into  the  cavity  of  the  womb, 
being  connected  to  its  walls  by  a  longer  or 
shorter  stalk.  By  its  presence  a  polypus  causes 
a  greater  determination  of  blood  than  is  proper 
to  the  womb,  and  thus  gives  rise  to  bleeding, 
especiaUy  to  excessive  loss  at  the  monthly 
periods.  It  also  excites  contractions  of  the  womb, 
and  so  occasions  painful  spasms  and  pains  in  the 
back  and  loina  It  may  block  the  opening  of 
the  womb,  and  by  causing  difficulty  of  escape  of 
the  monthly  discharge  cause  the  illness  to  be 
attended  by  severe  pain. 

The  treatnnent  is  surgical,  and  oonsista  in  the 
removal  of  the  polypus. 

The  fibroid  tumour,  fibrous  tumour, or  fibro- 
myoma,  as  it  is  also  called,  may  occur  in  various 
situations,  and  may  be  of  a  great  variety  of  size. 
It  is  a  simple  overgrowth  of  part  of  the  wall  of 


the  womb.  It  may  project  into  the  cavity  of 
the  womb  like  a  polypus,  or  it  may  project  in 
the  direction  of  the  outer  wall  towards  the 
cavity  of  the  belly,  or  it  may  remain  embedded 
in  the  substance  of  the  wall,  difficult  to  distin¬ 
guish  from  simple  enlargement  of  the  womb. 
In  size  such  tumours  vary  from  that  of  a  pea 
to  that  of  a  human  head.  They  are  extremely 
common,  but  may  exist  without  giving  any  in¬ 
dication  of  their  presence.  They  rarely  appear 
before  the  period  when  the  monthly  illness 
begins.  Their  growth  is  encouraged  by  the 
regularly  recurring  increase  in  blood  supply  to 
the  womb  by  the  montlily  illness,  and  also  by 
the  stimulus  of  sexual  excitement  Marriage 
will  thus  tend  to  stimulate  the  growth  of  one 
already  present,  while  the  presence  of  one  may 
be  a  cause  of  sterility:  the  fact  of  sterility  will 
also  encourage  the  growth.  As  a  rule  they  cease 
to  grow  when  the  child-bearing  period  has 
passed,  and  thus  if  this  age  is  readied  a  woman 
troubled  with  such  a  tumoiu:  may  look  for  a 
gradual  relief  from  its  symptoma 

The  symptoms  are  of  two  kinds:  (1)  those 
due  to  the  mere  pressure  of  the  growth  on  sur¬ 
rounding  parts,  the  chief  of  which  is  pain ;  and 
(2)  those  due  to  the  increased  blood  supply  to4he 
womb  which  the  tumour  occasions,  of  which 
the  chief  is  excessive  loes  of  blood  during  the 
monthly  illness,  or  a  more  or  lees  continuous  loss 
of  blood. 

The  pain  may  be  of  a  spasmodic  character 
due  to  the  tumour  stimulating  contractions  of 
the  womb,  or  it  may  be  of  a  neuralgic  form  due 
to  pressure  on  nerves,  or  it  may  be  a  dragging 
pain  in  the  back  and  loins,  a  constant  wearied 
feeling,  easily  increased  by  walking,  and  also  by 
carriage  exercise  when  the  tumour  U  of  any 
size.  Other  pressure  symptoms  may  exist,  such 
as  confirmed  constipation  from  pressure  on  the 
bowel,  frequent  desire  to  make  water  or  ina¬ 
bility  to  make  water,  or  pain  in  making  it, 
swelling  of  the  legs,  &c.,  and  such  symptoms  are 
all  liable  to  be  aggravated  at  the  monthly 
period  owing  to  the  increased  size  of  the  womb 
at  that  period.  Then  the  monthly  illness  may 
be  attended  with  great  pain  owing  to  the  tu¬ 
mour  blocking  the  escape  of  the  discharge,  and 
the  presence  of  the  tumour  also  occasions  not 
unfrequently  great  pain  during  sexual  intei^ 
course. 

Excessive  flow  of  blood  may  not  be  marked 
in  cases  where  the  tumour  is  embedded  in  the 
walls  of  the  womb  or  bulging  towards  the  cavity 
of  the  belly,  but  is  likely  to  be  the  main  symp¬ 
tom  when  it  bulges  towards  the  cavity  of  the 
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womb  itself.  Usually  it  is  a  promineot  symptom, 
and,  as  has  been  said,  the  loss  of  blood  may  uot 
be  limited  to  the  period  of  the  monthly  illness, 
but  may  go  on  almost  without  ceasing.  The 
loss  of  blood  may  be  so  excessive  as  to  become 
the  grave  feature  of  the  case. 

T reatment. — It  is  to  be  remembered  that  the 
tumour  is  a  simple  one,  in  no  way  to  be  re¬ 
garded  with  apprehension  such  as  a  cancerous 
tumour  would  excite.  It  may  be  a  constant 
worry  and  cause  of  suffering  from  pain,  &a, 
but  it  need  not  prove  fatal.  The  loss  of  blood 
occasioned  by  its  presence  is  the  serious  part  of 
it,  since  this  may  threaten  life,  either  directly 
or  by  exhaustion,  or  by  laying  the  patient  open 
to  other  disease  from  the  general  bad  health 
arising  from  it  The  object  of  treatment  is  to 
relieve  the  symptoms  as  much  as  possible  till 
the  child-bearing  period  is  past,  when  a  gradual 
cessation  of  the  patient’s  trouble  is  likely  to 
ensue. 

The  tendency  to  lose  blood  may  be  restrained 
by  avoiding  everything  that  would  increase  the 
blood  supply  to  the  womb.  As  much  rest  as 
possible  during  the  monthly  illness  is,  therefore, 
desirable,  and  if  the  patient  be  married  re¬ 
straint  as  much  as  possible  from  the  exercise  of 
sexual  functions.  Pregnancy  might  be  a  serious 
complication,  thongb  occasionally  a  fibroid  tu- 
monr  has  almost  or  entirely  disappeared  after 
pregnancy  and  a  successful  confinement.  Un¬ 
married  women  should  remain  so  if  they  are 
aware  of  the  existence  of  such  a  tumour.  J net 
before  the  monthly  illnees  opeuiug  medicine  in 
the  form  of  mineral  water  or  effervescent  citrate 
of  magnesia  is  beneficial,  and  nourishing  but 
unstimulating  diet,  with  avoidance  of  spiritu¬ 
ous  liquors,  should  be  the  rule. 

If  the  bleeding  be  excessive  tbe  efifort  to  limit 
it  sfaonld  be  made  by  talcing  the  liquid  extract 
of  ergot,  from  one  half  to  a  whole  tea-spomifnl 
in  water  thrice  or  four  times  daily ;  and  if  ex¬ 
cessive  loss  of  blood  during  the  period  has  been 
the  rule,  this  should  be  taken  for  a  day  or  two 
before  the  illness  begins,  and  for  a  few  days 
after  it  baa  ceased.  To  relieve  pain  a  pill  of  one- 
tbird  of  a  grain  of  extract  of  Indian  hemp  may 
be  occasionally  taken,  or  30  grains  of  bromide 
of  potassium  dissolved  in  water.  Iron  tonics 
taken  during  the  intervals  are  valuable  for  re¬ 
storing  or  maintaining  the  general  health.  Pain 
is  often  also  relieved  by  the  use  of  some  sup¬ 
port  to  the  uterus  in  the  form  of  a  pessary  if 
such  can  be  adjusted  for  the  purpose. 

If  the  loes  of  blood  be  so  excessive  or  per¬ 
sistent  as  to  threaten  serious  consequences,  a 


'  suigeon  would  probably  propose  an  operatioft 
for  the  removal  of  the  ovaries.  The  ovaries 
being  removed,  the  monthly  illness  ceases,  and 
thus  nature's  method  of  relieving  the  patient  is 
anticipated. 

Cancer  of  the  Womb. — This  disease  may 
occur  in  the  body  of  tbe  wCmb  or  be  limited  to- 
the  neck  (p.  479).  The  former  case  is  compara¬ 
tively  rare.  Cancer  differs  from  fibroid  and  other 
simple  tumours,  in  that  it  destroys  the  sub¬ 
stance  ot  the  organ  in  which  it  is  situated,  spread¬ 
ing  through  it  and  from  it  to  other  parts,  and 
tending  also  to  pass  to  other  oygans  If  it  be 
removed  it  is  liable  to  return.  For  these  reasons 
a  cancerous  tumour  is  called  malignant  as 
oppoead  to  simple.  Tbe  womb  is  tbe  com¬ 
monest  seat  of  canoer  in  the  female,  and  its 
occurrence  there  is  very  frequent.  It  rarely 
occurs  below  tbe  age  of  twenty  yean  or  above 
that  of  sixty,  and  is  most  frequent  between 
forty  and  fifty.  It  has  an  inevitable  tendency 
to  death,  and  from  one  to  two  years  is  the 
average  period  of  life  after  ita  appearance. 

Its  cause  it  is  impossible  to  state.  That  it 
has  a  tendency  to  occur  in  familieB  seems  unde¬ 
niable,  and  some  distinguisbed  authorities  be¬ 
lieve  it  occurs  chiefly  in  women  who  have  borne 
children,  and  in  whom  the  neck  of  tbe  womb- 
has  been  tom.  Such  local  irritatiou,  however,, 
may  be  only  the  exciting  cause  of  the  appear¬ 
ance  of  a  tumour  to  which  tbe  woman  was 
already  disposed. 

There  are  several  varieties  of  it.  It  is  com¬ 
mon  as  an  affection  of  the  lining  surface  of  tbs 
neck  of  tbe  womb,  gradoally  eating  into  and 
destroying  the  deeper  parts,  ooessiouing  uloera- 
tion  and  thickening  extending  inwards 

Ite  symptoms  are  mainly  pain,  loss  of  blood,, 
and  discharge.  The  pain  may  not  arise  till  the- 
disease  is  far  advanced,  and  is  of  a  stabbing  or 
burning  kind,  shooting  up  to  the  loins  and  down 
tbe  thighs  It  is  generally  worse  at  night  It  is 
the  loes  of  blood  that  often  arooses  suspicion.  It 
may  occur  from  apparently  trifling  cauaes,  and 
though  it  may  be  slight  to  begin  with,  it  be¬ 
comes  at  length  a  perpetual  drain  upion  the- 
body.  As  a  consequence  tbe  person  comes  to- 
have  a  characteristic  appearance,  tbe  akin  be¬ 
coming  of  a  peculiar  sallow  or  dirty  ydlowish 
colour.  The  discharge  is  watery,  tinged  usually 
with  blood,  extremely  irritating  to  the  skin  of 
the  external  parts,  and  of  a  very  offensive 
smell.  The  disease  may  ulcerate  ita  way  into- 
the  bladder  or  bowel,  so  that  water  constantly 
dribbles  away  or  motions  are  passed  from  tiie 
genital  passage. 
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The  whole  system  becomes  affected  and  de¬ 
ranged,  and  if  death  does  not  occur  directly 
from  loss  of  blood,  exhaustion  is  frequently  the 
consequence. 

Treatment. — If  the  disease  be  detected  early 
enough,  its  removal  by  the  knife  may  effect  a 
cure,  or  at  the  least  will  for  a  season  stop  suf¬ 
fering  and  prolong  life.  Many  methods  of 
cure  by  medicines  have  been  praised  at  different 
times,  but  all  have  been  in  the  end  found  com¬ 
paratively  useless. 

The  foul  discharge  may  be  relieved  by  the 
injection  with  the  enema  syringe  of  water  ocn- 
taining  10  grains  of  thymol  to  the  ounce,  or  of 
a  2^  per  oent  solution  of  carbolic  acid. 

To  relieve  pain  opium  in  some  form  is  the 
remedy.  But  it  should  be  used  under  medical 
advice. 

Everything  possible  should  bedonetonuintain 
the  patient’s  general  health  by  plain  nourishing 
food,  the  use  of  iron,  quinine,  and  similar  tonics, 
and  the  regulation  of  the  bowels  by  such  gentle 
medicines  as  a  mineral  water.  Stimulants 
should  be  avoided  as  far  as  possible. 

Displaoement  and  Falling  (Prolapte)  of 
tilO  Wmnh. — Displacements  of  the  womb  are 
exceedingly  common,  commoner  than  is  gener¬ 
ally  supposed,  frequently  existing  without  giv¬ 
ing  rise  to  any  marked  symptoms.  At  the  same 
time  the  di^laoemeot  may  give  rise  to  many 
and  pronounced  symptoms,  wliiefa  no  treatment 
does  anything  to  relieve  except  that  of  replacing, 
as  nearly  as  poesible,  the  womb  in  its  original 
position. 

The  womb  is  suspended,  as  it  were,  in  the 
middle  of  the  pelvic  cavity  (p.  82)  with  the 
bladder  in  front  of  it,  and  the  termination  of 
the  bowel  behind  it.  It  ia  maintained  in  its 
position  by  its  attachment  to  these  organs,  and 
by  bands  or  ligaments  of  its  own,  and  in  its 
aitnaticm  is  freely  movable  in  various  directions. 
The  upper  end  of  the  body  is  directed  upwards 
and  forwards,  and  the  month  downwards  aud 
backwards,  so  that,  when  the  person  is  in  the 
erect  poeltioo,  it  may  be  said  to  incline  forwards 

Now  it  may  not  be  maintained  at  its  ordinary 
level,  but  sink  somewhat  dowtrwardt,  for  ex¬ 
ample,  because  of  enlaigement  or  congestion 
rendering  it  too  heavy  for  its  supports,  or  be¬ 
cause  the  supports  have  become  streithed  and 
weakened.  Tbisiscalledprolapse,  and  will  vary 
in  degree  according  as  the  womb  sinks  lower 
aud  lower.  If  it  sink  greatly  the  mouth  of  the 
womb  may  appear  at  the  external  opening,  and, 
in  very  extreme  eases,  it  may  appear  entirely 


outside,  which  form  is  called  procedentia.  It 
naturally  will  drag  down  with  it  the  wall  of  the 
bladder  to  which  it  is  attached  in  front,  aud  tiie 
wall  of  the  bowel  to  which  it  is  attached  behind. 
Further,  instead  of  being  inclined  forwards,  aa 
in  the  ordinary  position,  it  may  be  tilted  back¬ 
wards,  in  which  case  the  body  looks  backwards 
and  the  mouth  forwards,  aud  this  backward 
tilting  also  varies  in  amount  Retroversion  ia 
the  name  applied  to  this  displacement  Or  the 
womb  may  be  btnt  backwards  on  itself,  so  that 
the  body  of  it  is  directed  backwards,  the  mouth 
maintaining  pretty  nearly  its  proper  poeltioo. 
It  is  doubled  on  itaeif.  This  is  called  retro* 
flexion.  Again  the  forward  slope  may  be  exag¬ 
gerated,  so  that  the  womb  tends  to  lie  across 
the  cavity.  This  is  anteveraion ;  or  it  may  be 
bent  forwarda  on  itself,  which  is  called  ante¬ 
flexion. 

The  causes  of  such  altered  pomtioas  are 
ninneroua  Congeetion,  overgrowth,  the  pre¬ 
sence  of  tumoon,  &C.,  adding  to  the  weight  of 
the  organ,  tend  to  displace  it.  A  veiy  common 
cause  of  this  kind  arises  when  a  woman  begina 
to  go  about  too  soon  after  a  confinement.  The 
womb  has  not  had  time  to  return  to  its  natuml 
size,  and  its  supports,  stretched  and  weakened 
by  the  pregnancy,  are  unable  to  bear  up  the 
unusually  heavy  womb,  and  thus  it  assumes  an 
improper  position.  General  ill-health  may  so 
dimhush  the  vigour  of  the  supports  and  diminish 
the  tone  of  the  womb  itself  as  to  occasion  a 
“displacement.”  Further,  any  undue  pressure 
may  force  it  out  of  place,  and  if  this  be  long 
continued  it  does  not  get  a  chance  of  returning 
to  its  natural  place.  Undoubtedly  a  great  cause 
of  such  pressure  ia  the  undue  weight  of  clotbea 
and  tight  lacing.  These  diminish  the  size  of 
the  belly  cavity  by  pinching  in  the  waist  The 
bowels  are  pressed  upon,  and  to  find  room  press 
downwards  on  the  womb,  &c.,  forcing  it  out  of 
position,  and  keeping  it  out  of  potUion.  The 
pressure  at  a  tumour  in  the  belly  may  act  in  the 
same  way.  A  tumour  pressing  upwards  from 
below  may  also  displace  the  womb,  but  in  a 
different  direction.  As  another  example,  the 
frequent  existence  at  a  distended  bowel  or  over¬ 
full  bladder,  apt  to  occur  in  women,  may 
occasion  it.  Undoubtedly  falls,  violent  exertion 
and  such  agencies  are  often  at  work  in  prodncing 
such  disturbances  of  position.  In  women  who 
have  borne  children,  the  womb  is  often  deprived 
of  its  doe  support  from  below  by  rupture  of 
parts  during  labour,  and  it  is  then  apt  not  to  be 
duly  maintained  in  proper  place. 

It  ought,  also,  to  be  noted  that  a  womb,  dia- 
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placed  from  aoy  caiue,  is  liable  to  be  the  seat 
of  congestion  and  other  disorders,  because  of  the 
disturbance  to  the  proper  circulation  of  blood 
through  it  which  the  displacement  occasions, 
and  such  congestion  will  then  tend  to  increase 
the  departure  from  the  natural  situation. 

Symptoms. — Unless  in  cases  of  prolapse, 
where  the  mouth  of  the  womb  appears  exter¬ 
nally,  there  are  really  no  symptoms,  by  which 
a  patient  could  decide  for  herself  the  nature  of 
her  trouble.  There  are  likely  to  be  many  which 
would  lead  her  to  conclude  that  something  was 
wrong  with  the  womb,  but  none  which  would 
enable  her  to  conclude  what  was  the  real  nature 
of  that  something.  The  existence  of  a  displace¬ 
ment  and  its  kind  can  only  be  determined  by  a 
skilled  medical  man,  after  be  has  made  an 
examination  by  introducing  his  finger  into  the 
passage,  and  thus  ascertaining  the  position  of 
the  organ. 

The  symptoms  that  point  to  such  uterine 
trouble  are  back-ache,  pains  in  the  loin,  discharge, 
perhaps  pain  at  the  monthly  illness.  A  womb 
displaced  backwards  is  liable  to  press  on  the 
bowel  and  cause  constipation  and  piles;  a  womb 
displaced  forwards  is  more  apt  to  give  rise  to 
bladder  troubles,  pain  in  making  water,  fre¬ 
quent  desire  to  pass  water,  &c.  &a  There  is 
often  discomfort  or  difficulty  in  walking.  Indi¬ 
gestion  is  extremely  common  and  persistent,  and 
is  sometimes  the  only  result  of  a  slight  displace¬ 
ment.  Indigestion  so  caused  is  almost  certain 
to  defy  any  treatment  directed  to  it,  but  speedily 
disappears  if  the  displacement  be  detected  and 
got  rid  of.  Sterility  is  common  in  all  forma  of 
displacemeut,  but  particularly  in  those  in  which 
the  uterus  is  bent  on  itself,  for  the  bend  blocks 
the  canal  of  the  womb  and  prevents  the  passage 
upwards  of  the  seminal  fluid.  Further,  nerve 
troubles  are  in  many  cases  the  main  pronounced 
symptoms  of  such  disorder,  which,  like  those  of 
digestion,  defy  all  treatment  unless  the  uterine 
condition  be  attended  to.  Such  duturbanoes 
of  the  nervous  system  are  more  apt  to  occur  in 
young  unmarried  girls ;  and  the  hysterical  con¬ 
dition  into  which  young  excitable  girls  are 
sometimes  brought  by  such  a  cause  is  not  easily 
overcome. 

The  treatment  of  such  conditions  is  in  many 
cases  not  attended  with  much  difliculty,  while 
in  other  cases  it  is  by  no  means  easy.  In  all, 
as  a  general  rule,  very  great  relief  can  be 
aflTorded,  even  though  a  permanent  cure  is  not 
obtainable.  But  the  treatment  can  only  be 
properly  undertaken  by  a  medical  man.  It 
consists  in  restoring  the  womb  to  its  natural 


position,  if  that  is  possible.  Sometimes  it  is 
not  possible,  because  of  the  very  long  duration 
of  the  displacement  having  caused  the  womb  to 
become  fixed  in  its  altered  position,  or  because 
of  inflammatory  adhesions  binding  it  down. 
It  is  very  often  possible  for  the  surgeon  to 
replace  the  womb  simply  with  the  fingers,  and 
more  often  with  the  aid  of  a  long  slender  rod, 
on  a  handle,  called  a  sound,  the  use  of  which, 
in  skilled  hands,  ought  not  to  be  attended  with 
any  considerable  pain.  The  second  element  in 
the  treatment  consists  in  the  introduction  into 
the  passage  of  a  small  instrument,  called  a 
pessary,  made  commonly  of  vulcanite,  but  also 
of  celluloid,  or  india-rubber,  in  the  shape  ot  a 
large  ring,  which  is  so  placed  as  to  support  the 
womb  in  its  restored  position.  The  shape  of  the 
pessary  varies  with  the  kind  of  displacement. 
If  it  is  properly  adjusted,  it  should  occasion  no 
inconveuienos  whatever,  the  patient  should, 
indeed,  be  unable  to  perceive  its  presence,  and 
it  does  not  require  any  alteration  in  ordinary 
ways  of  life,  does  not,  for  example,  necessitate 
a  married  woman  living  a  single  life,  while  it 
remains  in  the  passage.  The  third  element  in 
the  treatment  consists  in  the  endeavour  to 
restore  vigour  and  tone  to  the  parts,  so  that  in 
course  of  time  the  pessary  may  be  removed 
with  some  hope  of  the  womb  remaining  in 
its  restored  position.  Such  treatment  necessi¬ 
tates  attention  to  the  bowels,  to  the  food,  to 
proper  exercise,  fresh  air,  &c.  Tonics  will  aid 
the  endeavour.  But  the  suitable  tonic  depends 
on  circumstances  to  be  judged  by  the  physician. 

Anyone  who  is  wearing  such  a  pessary  ought 
to  return  from  time  to  time  to  her  medical  at¬ 
tendant,  and  ought  to  see  him  without  delay 
if  any  signs  of  its  presence  irritating  the  pas¬ 
sage  arise.  Probably  the  pessary  will  require 
to  remain  six  or  eight  months,  but  it  ought  not 
to  remain  longer  without  the  medical  man’s 
sanction.  Patients  have  been  known  to  forget 
altogether  the  presence  of  the  instrument,  and 
to  continue  wearing  it  for  very  prolonged  periods, 
till  it  became  fixed,  impacted  by  incnisted  re¬ 
mains  of  discharge,  urinary  sediment,  &c. 

While  the  instrument  is  being  worn,  frequent 
use  of  the  injection  by  an  enema  ought  to  be 
persisted  in.  This  will  not  only  aid  in  restor¬ 
ing  the  vigour  of  the  womb  and  neighbouring 
structures,  but  by  the  constant  cleanliness  will 
prevent  irritation  arising  from  the  presence  of 
the  pessary.  The  daily  use  of  the  injection  is 
strongly  urged.  The  injection  had  better  be 
not  of  warm  water  only,  but  of  warm  water 
with  some  added  carbolic  acid,  of  a  strength 
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equal  to  one  ounce  of  the  acid  to  every  two  and  i 
a  half  or  three  pints  of  water.  The  pessary  is  ' 
simply  to  be  regarded  as  affordinga  mechanical  ! 
support  till  the  womb  is  restored  to  its  natural  I 
condition.  j 

The  form  of  displacement  most  readily  treated 
by  pessaries  is  the  backward  displacement,  the 
backward  tilting  of  the  womb,  and  happily  this 
is  the  commonest  of  the  displacements.  The 
forward  displacement  is  much  lees  easy  to  treat 
in  this  way,  from  the  difficulty  of  adapting  an 
instrument  to  this  situation.  Fortunately  it 
is  not  nearly  so  common  a  form. 

Some  cases  of  prolapse  ate  readily  benefited 
by  treatment  on  these  lines,  others  are  extremely 
troublesome.  Recently  for  the  most  aggravated 
cases  of  prolapse,  an  operation  has  been  adopted 
by  Dr.  Alexander  of  Liverpool,  which  has 
yielded  good  results.  It  is  not  a  serious  opera¬ 
tion,  and  by  it  the  ligaments  of  the  womb  are 
pulled  upon  and  tightened,  “  the  slack  is  pulled 
in,”  so  to  speak,and  the  womb  thus  restored  to  its 
proper  height  and  held  there.  Tonic  treatment  is 
necessary  to  restore  a  good  condition  of  general 
health,  so  that,  when  the  instrument  is  removed, 
the  womb  may  keep  its  position  by  its  restored 
vigour. 

Diseases  of  the  Ovaries. 

Inflammation  of  the  Ovaries  and  Ovarian 
Pain  {Neuralgia). —  Inflammatory  diseases  of 
the  ovaries  are  not  easily  separated  from  similar 
affections  of  neighbouring  parte.  Moreover,  the 
ovaries  share  in  disorders  of  the  womb  and  in 
diseases  of  parts  in  their  neighbourhood,  the  re¬ 
moval  of  which  will  usually  be  accompanied  by 
the  cure  of  the  ovarian  dismder. 

Any  cause  tending  to  induce  congestion  of 
organs  in  the  lower  part  of  the  belly  will  pro¬ 
duce  congestion  to  a  greater  or  less  extent  of 
the  ovaries  and  set  up  symptoms  specially 
referred  to  them.  Thus  sudden  stoppage  of  the 
monthly  flow  is  such  a  cause,  and  inflammation 
occurring  after  child-birth. 

The  symptoms  that  point  to  the  ovaries  are 
pain,  sometimes  excessively  severe,  in  the  region 
of  one  orlMth  ovaries,  that  is  about  the  middle 
of  the  groin.  The  slightest  pressure  in  this 
position  is  very  painful  In  chronic  cases  of 
inflammatioh  the  pain  is  constant  and  wearing, 
usually  worse  at  the  period  of  the  monthly 
illness.  In  some  cases  it  is  scarcely  perceived 
at  the  periods,  but  returns  in  the  middle  of  the 
intervid  between  the  periods.  The  pain  is 
increased  by  standing,  walking,  and  by  sexual 
intercourse.  It  sometimes  shoots  down  the 


i  thigh.  The  monthly  illness  is  of  an  unusual 
I  kind,  excessive  or  scanty  or  very  painful 
Various  nervous  paiim  are  experienced  through- 
I  out  the  body,  and  a  highly  nervous  and  hysteri¬ 
cal  condition  may  result  from  the  chronic  form 
of  the  disease. 

In  some  cases  the  pain  is  neuralgic  iu  charac¬ 
ter,  and  the  term  neuralgia  of  the  ovaries  has 
consequently  arisen. 

The  treatment  depends  on  the  cause  of  the 
affection.  It  can  only  be  said  here  that  auy- 
thing  likely  to  excite  congestion  of  the  organa  in 
the  lower  part  of  the  belly  is  to  be  avoided. 
Constant  standing,  much  use  of  the  treadle 
sewing-nuushine,  of  the  harmonium,  &c.,  ought 
to  be  avoided.  Good  food,  fresh  air,  sea-air, 
and  sea-bathing  are  valuable.  Hot  water  injec¬ 
tions  as  advised  on  p.  502  may  be  tried.  The 
evils  of  the  use  of  laudanum  or  other  preparation 
of  opium,  and  of  alcohol  are  very  great,  and  the 
inducements  to  their  employment  many.  They 
must  be  strenuously  avoided. 

Tumours  of  the  Ovary  {Dropty  of  the 
Ovary). — While  there  is  a  variety  ot  solid  tu¬ 
mours  of  the  ovary,  the  common  tumour  is  one 
containing  fluid.  It  is  a  cyst  or  sac,  of  every 
variety  of  size,  some  weighing  as  much  as  30, 
50,  or  upwards  of  100  pounds.  Its  contents  may 
be  a  watery,  clear,  straw-coloured  fluid,  or  a 
fluid  more  gluey  and  tenacious  and  of  varying 
colour.  While  the  tumour  may  grow  slowly, 
it  has  been  stated  roughly  that  the  average  dura¬ 
tion  of  life  after  its  beginning  is  under  three 
years.  These  tumours  are  most  common  be¬ 
tween  the  ages  of  twenty  and  forty  years. 

Symptoms. — In  the  early  stages  there  may 
be  practically  no  symptom,  and  the  first  indica¬ 
tion  may  be  the  enlargement  of  the  abdomen. 
The  enlargement  may  be  mistaken  for  preg¬ 
nancy,  though  it  is  usually  more  or  less  rapid 
than  that  of  pregnancy;  and  this  mistake  is 
more  apt  to  be  made  if  the  monthly  illneas 
ceases  or  becomes  scanty  and  irregular.  As  the 
tumour  grows  the  patient  becomes  thin  and 
exhausted,  and  disorders  of  the  bowels  arise 
increasing  the  exhaustion. 

T reatment. — There  is  only  one  form  of  treat¬ 
ment  of  any  value,  namely  removal  of  the 
tumour  by  surgical  operation.  It  is  an  opera¬ 
tion  now  attended  by  very  great  success  when 
skilfully  performed,  and  when  undertaken  in 
time  before  the  patient’s  powers  are  exhausted. 
Withdrawing  a  quantity  of  the  fluid  by  tapping 
is  not  now  so  common  a  method  of  treatment  as 
formerly.  It  affords  only  a  temporary  relief, 
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the  sac  filling  up  again  in  a  short  time,  and  if 
frequently  performed  it  may  be  a  aerious  hind¬ 
rance  to  the  operation  for  removal,  by  causing 
adhesions  between  the  walls  of  the  sac  and  those 
of  the  belly  cavity. 

DISORDERS  OF  THE  MONTHLY  ILLNESS 
{ifeiutruation). 

Absence  of  the  monthly  Illness  {Anen- 
orrhcea).  —  Strictly  speaking,  the  term  amen- 
orrhoea,  meaning  want  of  the  monthly  discharge, 
is  only  applied  to  those  cases  where  the  monthly 
illness  has  never  appeared  at  any  time.  It  is, 
however,  also  applied  to  cases  in  which  the 
monthly  illness  has  been  present,  but  has  after 
a  time  disappearecL  This  latter  condition  is 
more  correctly  termed  suppression  of  men¬ 
struation. 

It  is  neoessary  to  notice  this  distinction,  for, 
if  a  girl  has  reached  the  age  when  the  iUness 
might  be  expected,  and  it  has  not  appeared,  it 
is  sometimes  necessary  to  assure  one’s  self  that 
the  non-appearance  is  not  due  to  some  obstacle 
to  the  escape  of  the  discharge  externally,  the  ill¬ 
ness  actually  occurring,  but  the  discharge  being 
retained. 

Absence  of  the  illness  through  retention. 
— In  the  virgin  condition  there  is  a  membrane, 
called  the  hymen,  which  stretches  across  the 
lower  end  of  the  genital  passage.  The  mem¬ 
brane  is  as  a  rule  not  complete,  a  small 
opening  existing  in  the  centre,  through  which 
dischargee  from  the  womb  escape.  But  in 
some  cases,  not  frequent,  the  membrane  is  com¬ 
plete,  and  thus  no  discharge  can  escape.  The 
obstruction  may  exist  at  the  mouth  of  the  womb 
itself.  In  such  cases  the  symptoms  of  the 
monthly  illness  appear  without  discharge.  At 
regular  intervals  pains  in  tite  back  and  sides 
occur,  and  with  each  return  they  increase  in  ' 
severity.  The  patient  has  a  feeling  of  weight, 
and  grows  pale  and  sallow.  The  retained  dis¬ 
charge,  accumulating  from  month  to  month, 
causes  the  belly  to  enlarge  and  a  tumour  to 
appear,  which  undergoes  regular  monthly  in¬ 
crease.  The  girl’s  friends  putting  the  absence 
of  discharge  and  the  enlargement  of  the  abdo¬ 
men  together  suspect  pregnancy,  and  many  an 
innocent  girl  has  thus  come  under  unmerited 
rebuke. 

It  is  even  possible  for  such  an  obstruction  to 
occur  in  some  part  of  the  womb  or  passage  after 
the  illness  had  become  established,  and  this 
must  always  be  borne  in  mind. 

This  condition  is  remedied  by  surgical  inter¬ 


ference,  opening  a  way  for  the  retained  dis¬ 
charge  to  escape.  Su«h  cases  are,  however, 
always  attended  with  risk. 

Complete  absence  of  monthly  illness  may  also 
be  due  to  some  arrest  of  development  of  the 
genital  organs.  There  are  thns  cases  in  which 
the  ovaries  or  womb  have  been  absent,  or 
present  in  an  undeveloped  condition.  In  ab¬ 
sence  of  the  ovaries  the  girl  does  not  exhibit 
the  changes  in  form  from  girlhood  to  woman¬ 
hood.  The  breasts  remain  small  and  the  hips 
narrow,  the  voice  is  manly  and  harsh,  and  the 
appearance  becomes  maseoline. 

Absence  of  the  illness  through  suppres¬ 
sion,  that  is  after  the  ilhiees  had  become  more 
or  lees  regular,  may  arise  from  a  rariety  of 
causes.  It  may  depend  upon  acondition  of  general 
health  or  a  poor  quality  of  blood  (see  Ahmxia., 
p.  234).  The  feeUe  condition  of  general  health 
is  often  the  result  of  over-work,  over-pressure 
at  school,  improper  quantity  or  quality  of 
food,  want  of  fresh  air,  confinement  in  the  bad 
atmosphere  of  a  crowded  work-room,  or  of  some 
acute  disease,  &c.  The  opposite  condition  of 
too  fnll-bloodednees  may  also  produce  suppres¬ 
sion  of  the  illness.  Disease  is  another  cause,  and 
especially  consumptive  disease  of  the  lungs, 
disease  of  the  kidneys,  and  digestive  and  nervous 
disorders.  Emotion,  fright  or  grief  sometimes 
oocasion  the  disturbance.  The  illness  may  be 
suddenly  arrested  by  cold. 

The  absence  from  fiiilnre  of  general  health  is 
sufficiently  evidenced  by  the  palerress  of  the 
patient.  8be  is  wanting  in  energy,  listless  and 
languid.  These  cases  are  readily  enough  sepa¬ 
rated  from  those  due  to  oold  or  full-bloodedness. 

The  treatment  is  regulated  by  the  cause.  It 
is  Bufiicient  to  state  the  kind  of  treatment  need¬ 
ful  in  the  variety  dependent  on  the  general 
health,  and  that  due  to  sudden  suppression  owing 
to  cold,  &e.  It  includes  good  nourishing  food 
of  a  plain  kind,  containing  a  fair  proytortion  of 
anim^  food,  sweet  milk,  eggs,  fish,  fowl,  beef, 
soups,  &c.  Ths  bowels  must  be  kept  regular, 
a  saline  medicine,  such  as  seidlitz,  Hnnyadi 
Janos  mineral  water,  or  the  effervescing  citrated 
magnesia  being  given,  if  required.  Especially 
is  it  necessary  to  insist  upon  abundance  of  life  in 
the  open  air,  and  moderate  exercise.  While  over¬ 
work  is  extremely  hurtful,  the  absence  of  some 
bodily  or  mental  oceapation  is  also  injurious. 
Change  of  air  and  sea-bathing  are  strongly 
advised,  and,  to  those  who  can  afford  H,  a  visit 
to  some  of  the  Continental  spas  is  recommended, 
especially  Kissingen,  in  Bavaria,  Krenznach, 
in  Rhenish  Prussia,  Scfawalbach,  in  Nassau, 
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Spa,  in  Belgium,  Bourboule,  in  France.  In 
England  Woodball  Spa,  in  Lincolnshire,  is  re¬ 
commended.  Much  standing,  8to<^ing,  or  pro¬ 
longed  sitting,  is  to  be  avoided.  As  to  medicines 
it  is  impossible  to  state  what  suits  every  case, 
but  tonics  belong  to  the  kind  required.  Iron 
and  arsenic  are  particularly  valuable. 

The  following  prescription  maybe  employed : — 

Reduced  Iron,  gndns  36 

Arseniateof  Iron,  „ 

Estrset  of  Nux  Vomica,  „  9 

Sulphate  of  Quinine,  „  12 

Extract  of  Gentian,  „  24 

Mix  and  divide  into  18  pill*- 

A  half  gradually  increased  to  one  pill  is  to  be 
taken  thrice  daily  after  food. 

ThtH  pills  must  alioays  b*  taken  after  /bod, 
neper  on  an  empty  etomach. 

Further  the  fuU  dose  is  not  to  be  taken  all  at 
once.  To  begin  with,  let  a  few  of  the  pills  be 
divided  into  two,  and  let  a  half  be  taken  after 
meals  thrice  a  day  for  two  or  three  days,  then 
let  a  half  be  taken  after  two  meals  and  a  whole 
one  after  the  principal  meal,  and  so  let  the  dose 
be  increased  till  at  the  end  of  a  week  three  pills 
daily  are  being  taken. 

It  is  important  also  to  notice  that  the  use  of 
the  pills  must  not  be  stopped  suddenly  but  gradu¬ 
ally ,  a  ball  pill  less  being  taken  for  a  couple  of 
days,  theu  another  half  less,  and  so  oa  till  in  a 
week  their  use  is  stopped  altogether. 

Arsenic  is  apt  to  disagree  with  some  stomachs. 
In  snch  cases  it  may  be  altogether  left  out  of 
the  pills. 

WhUe  these  directions  have  been  given,  it  is 
desirable  to  say  that  no  unskilled  person  should 
attempt  to  treat  such  a  disorder  if  skUled  advice 
is  obtainable. 

Sudden  suppression,  as  may  arise  from  cold, 
usually  happens  in  full-blooded  people,  and  is 
accompanied  by  severe  pain  in  the  back,  quick 
pulse,  feverishness,  flushed  face,  headache,  && 
Let  the  patient’s  feet  sod  legs  be  placed  in  a 
hot  miutard  bath  for  half  an  hour.  She'  should 
be  then  put  into  a  warm  bed  with  warm  foot- 
pen,  and  should  liave  frequent  mild  warm 
drinks,  following  a  large  doee  of  opening  medi¬ 
cine,  castor  oil  for  example.  If  this  is  not 
sufficient,  and  the  case  seems  urgent,  fever  being 
high,  place  hot  mustard  poultices  over  the  lower 
part  of  the  belly,  and  give  5  to  10  grains  of 
Dover’s  powder  according  to  age. 

Irregularity  or  Scantiness  of  the  Monthly 
Discharge,  in  which  the  discharge  occurs  after 


more  than  usually  long  intervals,  or  at  irregular 
intervals,  or  in  which  it  occurs  regularly  but  in 
small  quantity,  is  commonly  dependent  upon 
conditions  of  the  general  health  similar  to  those 
producing  absence  of  discharge,  and  is  to  be 
treated  on  similar  linea. 

Excessive  Monthly  lUnese  {Menorrhagia 
and  Metron'hagia). — The  monthly  illness  may 
be  excessive,  because  occurring  too  frequently. 
Such  oouditioDs  iodicate  a  depressed  condition 
of  general  health,  and  are  also  associated  with 
disordered  statee  of  the  womb.  They  are  not 
uncoaunon  at  the  period  of  change  of  life.  The 
tonic  treatment  recommended  for  absence  of  the 
illness  is  likely  to  prove  beneficial. 

There  are,  however,  two  special  forms  of 
excess.  One  of  these  is  called  simply  profuse 
menstruation,  what  is  meant  being  that  the 
discharge  is  too  free  or  lasts  for  too  long  a  time, 
returning  at  the  regular  periods  perhaps.  The 
proper  term  for  this  is  menorrhagia.  The 
other  form  is  not  strictly  discharge  at  the 
monthly  periods,  but  a  loss  of  blood  occurring 
at  other  tlian  the  montlUy  period,  at  least  a 
discharge  of  blood  from  the  womb,  occurring 
independently  of  the  monthly  period.  This  is 
called  metrorrhagia. 

The  first  form,  that  of  excessive  loss  at  the 
period,  occurs  under  various  drcumstauces.  It 
must  be  observed,  however,  that  there  is  no 
absolute  quantity  of  discharge  to  be  regarded 
as  the  healthy  standard  (see  p.  482X  Each 
woman  knows  what,  under  ordinary  circum¬ 
stances,  she  is  accustomed  to,  and  that  is 
her  standard.  The  excessive  loss  may  dej^nd 
upon  bad  conditions  of  health,  arising  from 
Bright’s  disease  of  the  kidney,  scurvy,  consump¬ 
tion,  &c.  Commonly  it  is  a  symptom  of  chronic 
disease  of  the  womb.  It  is  sometimes  the  only 
symptom  of  fibroid  tumour  of  the  womb  (p.  503). 
In  cancer  of  the  womb,  polypus,  displacement, 
congestion,  and  in  many  other  alterations  in 
structure,  it  is  present. 

The  excessive  loss  produces  a  blanched  ap¬ 
pearance  of  the  patient,  and  according  to  the 
degree  of  excess  is  more  or  less  exhausting. 
The  second  form  is  met  with  under  similar 
conditions,  and  the  first  often  leads  up  to  and 
merges  into  it 

The  treatment  of  both  forms  is  practically 
identical  Tlie  patient  should  rest  in  bed  as 
much  as  possible  during  the  period,  undertaking 
no  exertion.  If  the  loss  of  blood  is  great  and 
threatening,  whether  during  the  period  or  Pot, 
she  must  lie  in  bed  perfectly  quiet  and  lying  on 
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her  back.  Mild  but  nourishing  diet  in  small 
quantities  should  be  given  often — milk,  light 
soups,  &C.  The  very  valuable  and  most  readily 
obtainable  drug  is  ergot  or  spurred  rye,  in  the 
form  of  the  liquid  extract.  A  half  to  one  tea¬ 
spoonful  is  given  in  water  or  syrup  every  third 
hour  as  long  as  necessary.  Another  useful  drug 
is  the  tincture  of  witch-hazel  (Hamamelu  vir- 
ffiniea,  p.  835),  iu  doses  of  five  drops  in  water 
every  third  or  fourth  hour.  A  niedical  man 
would,  in  urgent  cases,  plug  the  passage  by 
inserting  pledgets  of  soft  cloth,  sponge,  silk 
handkerchiefs,  &c.  In  the  intervals  good 
nourishing  food,  bracing  air,  moderate  exercise, 
be.,  are  valuable,  as  well  as  theriron  tonic  advised 
forabeenceof  thedischargeontheprecedingpage. 

In  certain  cases  of  persistently  recurring 
attacks,  due  to  tumours,  and  threatening  life,  a 
surgeon  might  recommend  removal  of  the 
ovaries,  or  other  operative  interference. 

Painful  Monthly  Illness  {Dymenorrhaa). — 
Painful  menstruation  is  exceedingly  common, 
and  many  women  who  suffer  severely  at  each 
period  seek  no  advice  nor  relief,  because  they 
believe  a  certain  amount  of  pain  is  a  natural 
accompaniment  of  the  illness.  This  is  not  so. 
Any  actual  pain  is  a  departure  from  tlie  proper 
state  of  affairs,  and  ought  not  to  be  endured,  if 
it  can  be  got  rid  of. 

The  causes  of  the  pain  are  numerous,  just  as 
the  cause  of  every  other  menstrual  trouble  may 
depend  on  a  variety  of  circumstances.  In  one 
set  of  cases  the  cause  is  a  mechanical  one,  and 
consists  in  some  obstacle  to  the  easy  flow  of  the 
discharge,  undue  expulsive  efforts  of  the  womb 
being  thereby  occasioned.  Thus  the  canal 
leading  from  the  womb  may  be  very  small  or 
contracted,  the  womb  may  be  displaced  and 
bent,  so  that  the  canal  is  encroached  on,  or  at 
one  point  blocked  by  the  bending,  clots  may 
form  readily,  and  stop  the  way  or  require 
specially  violent  efforts  to  expel  them,  or  the 
way  may  be  barred  by  a  tumour.  All  these 
instances  come  under  this  class  of  cases  as 
mechanical  causes  of  painful  menstruation. 
Another  set  of  classes  often  occurs  in  which  the 
pain  is  of  a  congestive  or  inflammatory  sort,  and 
in  others  shreds  of  membrane  and  casts  of  the 
womb  are  expelled.  In  a  fourth  set  the  pain  is 
more  neuralgic  in  character,  not  seeming  to 
depend  on  any  special  condition  of  the  womb, 
while  the  pain  in  some  cases  arises  from  the 
ovaries. 

The  commonest  cause  of  painful  menstruation 
is  some  mechanical  obstruction  to  the  flow  of 


the  discharge,  due  either  to  narrowing  of  some 
part  of  the  canal  of  the  womb,  or  to  some  dis¬ 
placement  The  occurrence  of  any  clots  or  shreds 
of  membrane  will  certainly  increase  the  pain  by 
the  difficulty  of  their  passage  along  the  narrowed 
canal. 

The  symptonas  of  this  variety  are  very  intense 
pain,  sometimes  agonizing,  leading  in  some  cases 
to  fainting,  hysterical  attacks,  or  even  delirium. 
The  pain  often  begins  before  the  discharge,  and 
is  relieved  when  any  quantity  passes,  as  it.some- 
times  does,  in  gushes.  It  begins  deep  in  the 
belly,  but  radiates  to  the  groin,  thighs,  and 
back.  Headache  and  vomiting  are  common, 
and  there  is  often  tenderness  over  the  womb 
andovariea  The  pain  may  persist  throughout  the 
illness.  Moreover,  the  obstacle  to  the  flow  tends 
to  produce  a  congested  condition  of  the  womb. 

The  cases  dependent  upon  congestion  have 
similar  symptoms. 

Those  accompanied  by  discharge  of  shreds  of 
the  membrane  are  recognized  by  the  presence  of 
the  membranous  fragments,  and  the  pain  is  most 
intense  just  before  the  passage  of  the  mem¬ 
brane,  after  which  it  is  relieved.  When  the 
pain  is  more  ovarian  than  belonging  to  the 
womb,  it  usually  begins  a  few  days  or  a  week 
before  the  discharge  appears,  and  may  cease 
with  its  appearance.  It  is  felt  in  the  situation 
of  the  ovaries,  in  the  groin,  and  commonly  on 
the  left  side,  and  there  is  tenderness  over  this 
position.  Vomiting  and  hysterical  attacks  are 
common  in  it.  Probably  there  are  few  cases 
really  neuralgic  in  character,  those  classed  thus 
being  likely  due  to  some  obscure  condition  of 
the  ovaries. 

T reatnrtent. — ^The  general  treatment  of  pain¬ 
ful  menstruation  consists  iu  rest  in  bed  during 
the  attack,  and  the  employment  of  hot  applica¬ 
tions,  hot-water  bottles,  hot  fomentations,  &c. 
Great  relief  will  be  experienced,  in  many  cases, 
by  the  patient  taking  a  hot  bath,  lasting  for 
twenty  to  thirty  minutes,  before  going  to  bed, 
on  one  or  two  nights  before  the  illness  is  ex¬ 
pected.  The  pain  will  be  relieved  by  some 
preparation  of  opium  or  other  similar  soothing 
drug.  The  following  pill  is  good  for  that 
purpose : — 

Morphia,  .  i^th  grain. 

Extract  of  Indian  Hemp, .  ^d  „ 

Extract  of  Hyoeeyamus, .  ^  „ 

Extract  of  Gentian, .  1  „ 

Make  into  one  pQl. 

Two  or  three  of  these  may  be  taken  at  inter¬ 
vals  of  two  or  three  hours  between  each  pilL 

Instead  of  this  a  dose  of  26  to  30  drops 
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laadaonm,  with  6  drops  of  tiactare  of  belladonna, 
may  be  need. 

While  such  a  remedy  is  often  necessary,  the 
danger  attending  the  use  of  any  preparation  of 
opium  must  be  strongly  pointed  out  The 
desire  for  the  drug  becomes  strong,  and  it 
is  used  more  frequently  in  ever>increasing 
quantities.  Many  women  contract  a  fatal 
opium  habit  from  using  it  at  such  periods.  In 
such  a  time  of  suffering,  also,  stimulants  are 
sought,  and  relief  is  obtained  from  them.  The 
craving  for  them  grows  just  like  the  craving  for 
morphia.  Thus  too  many  women  have  become 
the  slaves  to  opium  or  whisky,  which  was 
originally  taken  for  the  relief  of  argent  suffering. 

Under  such  circumstances  it  cannot  be  too 
strongly  urged  that  everyone  suffering  in  this 
way  should  not  attempt  to  treat  herself,  but 
should  seek  competent  advice.  It  is  probable 
that  a  skilled  medical  man  would  discover  some 
nnusual  condition,  which  was  the  cause  of  the 
pain,  and  which  he  might  be  able  to  rectify  with¬ 
out  the  use  of  drugs,  that  might  in  the  end 
prove  more  disastrous  than  the  original  ailment. 
Thus  a  displaced  womb  could  be  restored  to  its 
proper  position,  and  perhaps  the  painful  men¬ 
struation  could  be  cured,  a  contracted  passage 
could  be  widened,  and  other  unhealthy  con¬ 
ditions  might  be  got  rid  of. 

During  the  interval  between  two  illnesses 
much  relief  may  be  obtained  by  attention  to 
general  conditions  of  health.  plain  food 

should  be  the  rule;  a  daily  movement  of  the 
bowels  ought  to  be  obtained  by  mild  opening 
medicine,  if  necessary — for  example,  a  wine- 
glassful  of  Hunyadi  Janos  mineral  water  each 
morning  on  an  empty  stomach.  Opening  pills 
should  be  avoided.  The  patient  should  be  warmly 
clad,  with  flannel  next  the  skin,  and  it  is  neces¬ 
sary  to  avoid  all  undue  tightness  of  dress.  Fresh 
air,  moderate  exercise,  avoidance  of  fatigue,  are 
all  of  the  utmost  consequence.  Any  gouty, 
rheumatic,  or  weakly  condition  of  health,  such 
as  anaemia  (p.  234),  needs  to  be  treated.  If  the 
pain  is  felt  over  the  ovaries,  SO  grains  bromide 
of  potassium,  dissolved  in  water,  may  be  tried 
every  three  or  four  hours. 

AFFECTIONS  OF  THE  BLADDER,  Ac., 
IN  WOMEN. 

Painful,  dlfflcult,  or  ftrequent  passing 
of  wator  very  often  occurs  in  women  as  a 
consequence  of  some  affection  of  the  womb  or 
genital  passage.  Inflammation  of  the  passage 
(p.  498)  is  apt  to  spread  up  to  the  canal  leading 


to  the  bladder,  and  cause  frequent  desire  to 
pass  water,  an  act  which  is  likely,  under  these 
circumstances,  to  be  attended  by  a  hot  smarting 
or  burning  pain.  The  same  condition  may 
cause  spasm  at  the  neck  of  the  bladder,  and  lead 
to  inability  to  pass  the  urine.  Specially  likely 
is  it  that  an  irritating  discharge  will  set  up 
such  a  condition  and  lead  to  much  pain  and 
discomfort,  a  result  that  constant  care  and 
cleanliness  would  do  much  to  avoid.  A  dis¬ 
placed  womh,  by  pressure  on  the  bladder,  will 
readily  set  up  an  irritable  condition,  manifested 
by  pain  and  a  frequent  desire  to  pass  water,  or 
will  block  more  or  less  the  passage  from  the 
bladder  and  occasion  difliculty  of  micturition, 
as  the  act  of  passing  water  is  called.  Tumours 
connected  with  the  generative  organs  may  have 
similar  effects.  Besides  the  prominent  symp¬ 
toms  of  frequent  or  painful  or  diflScult  micturi¬ 
tion,  there  is  often  produced  considerable 
difiSculty  in  walking,  and  in  turn  the  walking 
aggravates  the  other  symptoms.  Painful  and 
diflScult  or  frequent  micturition  may  also  be 
quite  independent  of  any  disorder  of  womb  or 
genital  passage,  and  may  be  occasioned  by  some 
unnatural  state  of  the  urine,  undue  acidity,  or 
otherwise  altered  charaeters,  the  result  of  disease 
of  the  kidney  or  bladder  or  some  constitutional 
state. 

T reatment. — Best  and  the  use  of  hot  appli¬ 
cations  give  very  speedy  relief.  Heat  may  be 
applied  in  the  form  of  hot-water  injections,  hot 
cloths,  or  hot  bottles  close  up  to  the  parts,  or 
the  patient  may  ait  down  in  a  hot  bath.  Medi¬ 
cated  pessaries  are  also  of  great  value.  These 
are  made  of  cacao  butter,  in  the  shape  of  minia¬ 
ture  sugar  loaves,  some  soothing  drug  being 
mixed  with  the  cacao  butter.  The  best  are 
those  made  with  extract  of  belladonna.  Each 
pessary  should  contain  3  to  5  grains  of  this 
extract.  The  pessary  is  pushed  well  into  the 
genital  passage,  a  diaper  is  then  put  on,  and 
the  patient  should  rest  for  some.  time.  This 
may  be  employed  after  the  hot-water  injection, 
bath,  or  fomentation.  But  the  patient  must 
bear  in  mind,  that,  though  such  treatment  re¬ 
lieves  for  the  time,  it  is  necessary,  if  the  cure  is 
to  be  permanent,  for  any  cause  of  the  distur¬ 
bance,  that  may  be  present,  to  be  found  and 
removed. 

DISEASES  OF  PREGNANCY. 

Derangements  of  the  Stomaeh  and  Dl« 
gestlon  are  exceedingly  common  in  pregnancy, 
are  in  fact  almost  constant,  and  are  to  be 
regarded  as  quite  natural,  if  within  certain 
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limits.  Thsy  depend  mainly  upon  the  eympa- 
tbetic  nervous  relationship  eiisting  between  the 
womb  and  digestive  system;  to  some  extent 
they  are  due  to  the  pressure  of  the  enlarging 
womb,  and  in  some  cases  may  be  very  marked 
because  of  displacement  caused  by  the  increased 
weiglit  of  the  organ.  They  may  occur  through¬ 
out  the  whole  course  of  the  pregnancy,  but  they 
are  often  worse  in  the  early  months,  beginning 
within  a  few  weeks  of  conception,  and  being 
ntarkedly  relieved  about  the  period  of  quicken¬ 
ing,  when  the  womb  rises  up  into  the  belly. 
Perhaps  the  relief  at  this  time  is  due  to  the 
greater  room  for  growth  thus  afforded,  and  the 
consequently  lessened  pressure.  Some  women, 
however,  scarcely  suffer  at  all  from  such  dis- 
turbancee,  while  in  others  the  distress  is  exces¬ 
sive.  It  also,  sometimes,  happens  that  a  woman 
who  has  been  much  disturbed  for  two  or  three 
pregnancies  passes  tl^rough  another  almost  with¬ 
out  them,  and  the  reverse  also  often  happena 

Vomiting  is  one  of  the  commonest  of  these 
disorders,  and  because  of  this  is  counted  at  oue 
of  the  earliest  and  most  usual  signs  of  pregnancy 
(see  p.  487).  It  is  only  when  excessive  that  it 
should  receive  treatment,  and  it  often  happens 
that  nothing  gives  relief.  The  patient  shonld 
begin  by  maintaining  the  regularity  of  the 
bowels,  which  is  best  done  by  a  wine-glassful 
of  Hnnyadi  Janos  mineral  water,  taken  each 
morning  before  rising.  This  affords  much  re¬ 
lief  if  regularly  taken.  The  effervescing  citrate 
of  magnesia  is  also  useful.  Then  careful  atten¬ 
tion  should  be  paid  to  the  diet,  as  the  vomiting 
may  "be  largely  controlled  by  finding  the  food 
that  agrees  best.  Marked  relief  is  frequently 
obtained  by  taking  a  cup  of  warm  tea  before 
rising,  or  by  breakfasting  in  bed,  and  not  rising 
for  some  little  time  afterwards.  If  such  means 
fail,  let  the  patient  try  the  effect  of  taking  small 
quantities  of  food  often,  and  among  the  kinds  of 
food  milk,  and  milk  with  soda,  are  to  be  pre¬ 
ferred,  or  milk  and  lime-water.  Used  in  this 
way  barley  -  water  is  highly  spoken  of.  Fre¬ 
quent  sips  of  iced  milk  may  be  found  to  allay 
the  irritability.  Stimulants  may  seem  desir¬ 
able,  such  as  brandy  in  soda-water,  or  brandy 
or  whisky  in  milk.  The  only  medicine  to  be 
recommended  as  a  soothing  agent  is  bismuth, 
which  may  be  taken  several  times  a-day  in  10- 
graiu  doses  in  water,  or  1-grain  doses  of  oxalate 
of  cerium  may  be  tried.  A  pessary  of  belladonna 
(see  Pbssariks)  has  now  and  again  sncceeded 
when  other  means  failed. 

In  some  cases,  happily  very  rare,  the  vomiting 
defies  treatment,  and  ic  so  persistent,  with  even 


I  the  smallest  quantities  of  food,  that  the  {Mtient 
becomes  much  exhausted,  and  brought  into  a 
^  condition  of  great  danger.  It  is  under  such 
circumstances  that  a  medical  man  would  con¬ 
sider  whether  he  were  justified  in  inducing 
prematore  labour.  This  is  a  question  for  a 
I  skilled  physician  carefully  to  consider ;  it  ia 
I  here  only  mentioned  aa  a  last  resort  when  the 
!  life  of  the  mother  seems  threatened. 

I  Acidity,  Heartburn,  and  Painful  Digea* 

,  tion  are  other  forma  of  disturbance,  and  some¬ 
times  are  the  only  forms,  vomiting  being  entirely 
or  nearly  entirely  absent  Bismnth  in  10-grain 
doses,  or  half  a  tea-spoonful  of  the  ordinary 
bicarbonate  of  soda  (baking  soda),  or  bicar¬ 
bonate  of  potasli,  dissolved  in  water,  ia  nseful 
for  these  disorders,  thongh  the  relief  is  only 
temporary.  To  the  soda,  dissolved  in  water, 
a  tea-spoonful  of  sal-volatile  (aromatic  spirits  of 
ammonia)  may  with  advantage  be  added. 

Constipation  is  best  met  by  the  use  of  the 
Hnnyadi  Janos  mineral  water,  as  recommended 
for  vomiting. 

Looseness  of  Bowels  may  occur  every  now 
and  again.  It  should  be  met  if  possible  by 
change  of  diet,  the  use  of  lime-water  and  milk, 
&e.  If  these  means  fail,  6  to  10  drops  of 
laudanum  in  water  may  be  employed,  bnt  this 
is  to  be  had  recourse  to  sparingly  and  with  care. 

Perverted  Appetite  or  Loss  of  Appetite 
is  another  of  the  troubles  of  pr^nancy.  The 
craving  for  improper  articles  must  be  resisted, 
but  a  feeble  appetite  must  be  coaxed,  and  care¬ 
ful  dieting  will  usually  be  sufBcient  to  meet  it. 

Disturbances  of  Breathing  are  bapj^y 
not  so  common  as  those  of  digestion.  The  mere 
bulk  of  the  enlarging  womb  will  occasion  some 
difficulty  of  breathing.  To  meet  this  the  patient 
must  dress  in  the  most  snitable  way.  Difficulty 
of  breathing  is  occasionally  due  to  aathmatical 
attacks  or  bronchitia,  and  whei-e  such  exists  it 
would  be  well  to  obtain  competent  advice  with¬ 
out  delay.  (Refer  to  pages  270  and  273,  where 
these  affections  are  discussed.)  Ck>ugb  ought 
not  to  be  neglected.  In  some  cases  its  violence 
threatens  to  provoke  a  miscarriage. 

Dlsturbanees  due  to  pressure  are  frequent 
in  the  course  of  the  child-carrying  period,  and 
s{)ecially,  as  might  be  expected,  towards  the 
end  of  the  period.  The  bladder  is  pecnliarly 
apt  to  be  pressed  upon,  and  frequent  passing  of 
water,  pain  in  the  act,  or  difficulty  in  emptying 
the  bladder  may  be  experienced.  Dribbling  of 
urine  may  arise  from  pressure  on  the  neck  of 
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the  bladder  interferiog  with  ite  proper  empty* 
isg,  and  may  be  thus  the  result  not  of  inability 
to  retain  the  water,  but  from  the  bladder  being 
constantly  overfull.  A  baudage  carefully  ad* 
jnsted  while  the  patient  is  lying  down  will 
often  relieve  such  symptoms  by  the  support  it 
affords  to  the  womb.  Oocasioually  the  use  of  a 
belladonna  pessary  (see  Psssakibs)  or  the  appli¬ 
cation  of  hot -water  pads  relieves  irritability, 
^metimes  the  patient  will  overcome  difficulty 
in  makiug  water  by  changing  the  position  usual 
in  the  act  of  passing  water,  but  sometimes  it  is 
necessary  to  pass  the  catheter  to  empty  the 
bladder. 

Dropsy,  Varicose  Veins,  and  Piles  are  fre- 
<iuent  in  pregnancy  as  the  result  of  pressure 
by  the  enlarging  womb  on  veins  preventing  the 
due  return  of  blood.  The  feet  and  legs  luffer 
from  the  dropsical  swelling,  and  the  veins  of  the 
inner  side  of  the  knee  and  also  of  the  ankle 
become  swollen  and  prominent,  forming  vari¬ 
cose  veins  (see  p.  247).  Sometimes  the  ankle 
becomes  much  discolonred,  in  consequence,  as  if 
it  bad  been  severely  bruised.  For  these  con¬ 
ditions  there  is  no  cure.  They  will  in  nearly 
every  instance  disappear  after  delivery.  Some 
relief  may,  however,  be  given  by  supporting 
the  womb  with  a  bandage  put  on  as  the  woman 
lies  on  her  back,  and  by  supporting  the  veins  of 
the  leg  with  properly-adjusted  bandages.  All 
garters  should  be  discarded  and  nothing  worn 
tight  round  the  knee.  Elastic  stockings,  if  pro¬ 
perly  fitted,  are  very  useful.  The  bowels  should 
be  regulated  with  the  Hunyadi  mineral  water 
already  recommended.  Piles  often  also  disap¬ 
pear  after  delivery.  Certainly  no  operation  for 
their  cure  should  be  undertaken  daring  preg¬ 
nancy.  If  they  are  painful,  bathing  with  very 
hot  water  gives  great  relief,  and  the  gall  and 
opinm  ointment  or  the  tincture  of  witch-hazel 
<the  American  Pond’s  Extract)  may  be  applied  to 
relieve  pain  and  arrest  bleeding.  In  this  case 
regularity  of  the  bowels  is  eveiything. 

Dropsy  during  pregnancy  may,  however,  be 
the  result  of  an  affection  of  the  kidney,  termed 
albuminuria  (see  p.  302).  In  such  a  case 
it  affects  not  the  lower  limbs  merely  but  the 
whole  body,  and  is  a  much  graver  condition 
than  the  drop^  due  to  mechanical  pressure. 
Ttie  legs  are  greatly  swollen,  and  the  face  puffy. 
Tiiere  are  also  other  symptoms,  such  as  head¬ 
ache,  dimness  of  sight,  and  in  severe  cases  con- 
mlsiona  The  symptoms  may,  however,  not  be 
so  serious,  and  after  delivery  they  may  entirely 
disappear.  But  a  patient  who,  during  preg¬ 
nancy,  suffers  from  swelling  not  of  the  legs  only 


but  also  of  other  parts  of  the  body  should  seek 
competent  advice  at  once.  It  is  not  a  condition 
for  which  treatment  can  be  definitely  laid  down 
here. 

Another  form  of  dropsy,  called  dropsy  of  the 
amnion,  may  be  mentioned  here.  It  has  been 
pointed  out  (p.  486)  that  the  growing  child  is 
inclosed  within  a  double  sac  between  the  walls 
of  which  fluid  is  contained,  the  waters.  In 
ordinary  circumstances  the  quantity  of  fluid 
would  not  be  more  than  2  or  3  pints,  but  in 
some  cases  the  quantity  is  enormously  in¬ 
creased.  It  produces  in  such  cases  most  exces¬ 
sive  enlargement,  and  is  a  source  of  extreme 
discomfort  to  the  mother,  interfering  with 
movement,  affecting  breathing,  &c.  It  is  usually 
after  the  middle  of  pregnancy  that  the  excess 
shows  itself,  not  much  before  the  fifth  month, 
I  and  it  is  commoner  in  twin  pregnancies.  When 
the  distension  is  very  great  the  breathing  may 
be  BO  difficult  that  some  treatment  is  needed. 
Nature  has  often  afforded  relief  by  the  mem¬ 
branes  spontaneously  rupturing,  inducing  pre¬ 
mature  labour.  If  it  were  proved  necessary, 
a  physician  would  imitate  this  procedure.  It 
is  not  a  condition,  however,  threateniug  the 
mother,  but  it  does  seriously  that  of  the  child. 

Nervous  Affections  are  not  uncommon  dur¬ 
ing  the  child-bearing  period.  It  is  quite  com- 
roou  for  pregnant  women  to  manifest  marked 
alterations  in  character,  an  unusual  irritability 
of  temper,  a  tendency  to  fretfulness,  capricious- 
ness,  or  melaucholy,  hysterical  tendencies  also, 
the  woman  being  easily  moved  to  tears  or 
laughter.  Indications  of  nervous  disturbances 
are  also  found  in  perversions  of  taste,  smell,  &c. 
More  than  this,  however,  there  may  be  marked 
signs  of  mental  disturbance,  emd  actual  insan¬ 
ity.  Convulsions  sometimes  occur,  which  may 
be  associated,  as  mentioned  above,  with  the  al¬ 
tered  condition  of  the  urine,  called  albuminuria. 
As  these  affections  are  more  common  during 
and  after  delivery  they  will  be  considered  later 
(see  p.  617). 

Mlscarrlagre  and  Abortion  are  both  used 
to  indicate  that  the  offspring  has  been  expelled 
from  the  womb  before  the  full  period  of  preg¬ 
nancy  is  completed.  Abortion  is  the  word 
which  ought  to  be  employed  when  the  expul¬ 
sion  takes  place  before  the  eiglith  month,  before 
the  period,  that  is,  when  tbe  child  has  the  chance 
of  surviving,  and  miscarriage  is  employed  after 
that  period,  when  it  is  still  possible  for  the  child 
to  live.  The  phrase  premature  labour  is  still 
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better  to  indicate  the  latter  etate  of  affaire. 
There  is  oo  doubt  that  the  product  of  eoucep- 
tioa  ia  very  often  expelled  from  the  womb 
within  a  few  weeks  of  conception  taking  place 
without  the  woman  being  aware  of  the  fact. 
She  thinks  her  monthly  illness  has  only  been 
delayed.  The  commonest  period  for  abortion 
is  between  the  eighth  and  twelfth  week  of 
pregnancy. 

The  causes  are  very  numerous.  Accidents, 
blows,  falls,  &C.,  indiscreet  exertion  in  dancing, 
for  example,  irritation  arising  in  the  bowel  from 
the  presence  of  worms,  or  the  occurrence  of 
diarrhoea,  irritation  in  the  genital  passage  or 
womb  itself,  all  these  may  cause  it  It  may  be 
due  also  to  disease,  diseases  attended  by  fever, 
or  auy  serious  disease  whatever;  it  may  be  the 
result  of  a  diseased  ovum,  of  tupiours  connected 
with  the  womb,  or  displacements  of  the  womb. 
Strong  emotion  may  excite  it,  and  various  drugs 
act  on  the  womb  in  a  way  to  excite  it  to  expel 
its  contents. 

It  must  be  noted  also  that  the  womb  may 
readily  acquire  a  habit  of  expelling  its  contente 
at  a  particular  period.  If  abortion  has  occurred 
once  or  twice  about  the  same  time,  there  will 
be  special  danger  of  the  same  occurrence  about 
the  same  time  in  future  pregnanciea 

Symptoms. — The  chief  symptom,  to  b^n 
with,  is  pain — pain  in  the  back  and  in  front 
also.  If  the  abortion  is  very  early,  the  pain 
may  be  trifling,  but  the  more  advanced  the 
pregnancy,  the  larger  will  be  the  mass  to  be 
expelled,  and  the  greater  the  pain.  Previous  to 
the  pain,  a  cold  uneasy  feeling  is  experienced 
at  the  lower  part  of  the  belly  in  front,  along 
with  a  sense  of  weight,  and  the  morning  sick¬ 
ness  and  fulness  of  the  In'easts  may  have  disap¬ 
peared.  The  pain  lasts  for  a  time,  passes  off, 
and  after  a  longer  or  shorter  interval,  returns. 
A  discharge  of  blood  also  appears,  which  varies 
in  amount  in  different  cases.  On  the  quantity 
of  blood  which  has  been  discharged  one  bases 
an  opinion  as  to  whether  or  not  the  threatened 
abortion  can  be  prevented.  If  the  discharge 
has  been  considerable,  and  repeated,  and  if  the 
pains  keep  returning,  there  ia  little  hope  of 
averting  the  expulsion  of  the  contents  of  the 
uterua  If  the  pregnancy  is  advanced  to  the 
formation  of  membranes  and  fluid,  and  if  the 
membranes  have  ruptured  and  the  waters  es¬ 
caped,  that  is  conclusive  evidence  that  the  pro¬ 
cess  cannot  now  be  checked. 

If  any  reliable  information  could  be  obtained 
as  to  whether  the  offspring  were  alive  or  not, 
that  would  be  a  great  aid  in  solving  the  chief 


difliculty  of  the  situation.  If  its  death  were 
certain,  the  expulsive  efforts  of  the  womb  would 
be  encouraged;  if  its  life  were  certain,  they 
would  be  restrained  if  possible.  The  feeling  of 
coldness  and  weight  referred  to  are  held  as  in¬ 
dicating  the  death  of  the  offspring.  Should  the 
pregnancy  be  advanced  beyond  the  period  of 
quickening  the  cessation  of  all  movements  on 
the  part  of  the  child  would  lead  to  the  conclu¬ 
sion  that  it  was  dead.  This  must  not  be  too 
readily  accepted  as  proof.  It  has  often  hap¬ 
pened  that  the  movements  have  ceased  for  days, 
till  the  mother  became  convinced  of  the  child’s 
death,  and  yet  it  has  been  born  alive.  In  some 
cases  the  expulsion  of  a  dead  ovum  has  not  taken 
place  for  a  long  time  after  the  death  bad  oc¬ 
curred. 

When  the  abortion  or  miscarriage  actually 
occurs,  the  important  thing  to  secure  is  that 
everything  ia  expelled  from  the  womb.  It  is 
always  desirable,  in  order  to  make  certain  that 
this  has  occurred,  for  all  clots,  &c.,  to  be  kept 
till  seen  by  the  medical  attendant.  In  abortion 
in  the  earliest  months  everything  is  usually  ex¬ 
pelled  together  in  the  form  of  a  fleshy  mass,  but 
from  the  third  month  there  is  greater  liability 
of  something  being  retained,  which  will  lead  to 
subsequent  trouble.  After  the  sixth  month  the 
miscarriage  becomes  similar  to  labour  at  full 
time,  but  more  easily  accomplished. 

Treatment.— The  first  and  most  essential 
part  of  treatment  is  rest,  complete  rest  in  bed, 
the  patient  lying  flat,  with  bead  low.  If  the 
abortion  or  miscarriage  is  only  threatened  this 
is  the  first  and  chief  means  to  ward  it  off.  Un- 
atimulating  light  diet  is  to  be  given,  and  always 
cold.  If  pain  is  the  chief  symptom,  an  opiate 
is  very  valuable,  say  30  drops  of  laudanum, 
which  would  be  best  given  mixed  with  a  tea¬ 
cupful  of  thickish  starch  as  an  injection  into 
the  boweL  If  a  discharge  of  blood  is  the  chief 
symptom  acid  drinks  and  a  lead  and  opium  pill 
is  advised.  Bepeated  doses  of  opiates  should, 
however,  never  be  given  without  medical  orders. 
If  the  abortion  is  arrested,  rest  must  be  con¬ 
tinued  for  a  prolonged  period,  and  great  care 
exercised.  If  sirch  treatment  does  not  arreet 
the  expulsive  action,  if  the  pains  are  returning 
at  regular  intervals  in  strength,  and  the  dis¬ 
charge  of  blood  is  considerable,  and  certainly  if 
the  waters  have  come  away,  other  treatment, 
designed  to  aid  the  process,  is  needed.  For  this 
purpose  from  a  half  to  a  tea-spoonful  of  liquid 
extract  of  ergot  ia  given  every  third  hour  till 
everything  is  expelled. 

A  woman  who  has  miscarried  or  aborted 
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most  be  treated  in  eVeiy  way  as  one  who  has  I 
been  delivered  at  the  full  time,  and  must  be 
allowed  as  long  a  period  of  rest  in  bed  after¬ 
wards.  Further,  such  an  one  must  remember 
that  she  runs  special  risks  of  repeating  the 
same  performance  at  a  similar  peri^  of  a  later 
pregnancy,  and  must,  therefore,  take  special 
precautions  about  such  a  time,  avoiding  undue 
exertion  and  fatigue,  and,  it  is  specially  to  be 
noticed,  avoiding  all  Mxual  txeUvmtnt. 

Flooding  is  the  ordinary  term  applied  to 
profuse  loss  of  blood  from  the  womb.  It  may 
occur  either  before  the  period  of  confinement 
or  afterwards.  Of  course  loss  of  blood  occurs 
in  abortion,  but  it  is  attended  usually  by  the 
pains,  which  indicate  what  is  going  on.  Alarm¬ 
ing  losses  of  blood  occur  within  ^e  last  three 
months  of  pregnancy,  due  to  the  placenta,  or 
after-birth,  occupying  a  peculiar  position  in  the 
womb.  This  is  called  properly  placenta  previa. 
The  after-birth  is  situated  partially  or  wholly 
over  the  passage,  through  which  during  de¬ 
livery  the  child  must  pass,  and,  therefore,  it  is 
separated  either  wholly  or  partially  some  time 
before  the  birth  can  occur.  By  this  separation 
blood-vessels  are  opened,  and  the  womb  not 
being  able,  owing  to  its  contents,  to  contract 
and  close  the  bleeding  vessels,  a  great  loss  of 
blood  occurs  very  speedily.  The  actual  deter¬ 
mination  of  this  condition  can  only  be  made  by 
a  medical  man  after  a  careful  examination;  but 
a  profuse  loss  of  blood  occurring  within  the 
last  three  months  of  pregnancy,  without  any 
apparent  cause,  should  cause  a  woman  to  seek 
immediate  skilled  advice.  Sometimes  there  is 
no  sign  of  this  condition  till  the  full  time,  after 
labour  has  set  in,  and  then  the  loss  of  blood 
may  be  immediately  so  great  that  the  life  of 
the  mother  is  threatened  before  any  assistance 
can  be  obtained. 

Treatment.  —  Medical  aid  cannot  be  dis¬ 
pensed  with.  All  that  others  can  do  is  to  put 
the  patient  to  rest  on  a  hard  bed,  with  low  head, 
and  to  give  low  diet,  cold,  all  stimulants  being 
avoided.  If  the  loss  of  blood  is  great  and  dan¬ 
ger  threatening  before  aid  can  arrive,  attempts 
may  be  made  to  stop  the  flow  of  blood  by 
plugging  the  passage.  This  u  to  be  done  by 
pushing  up  stripe  of  lint  one  after  another, 
or  pieces  of  a  silk  handkerchief,  till  the  whole 
passage  is  thoroughly  packed.  Tea-spoonful  doses 
of  the  liquid  extract  of  ergot  may  also  be  given 
in  cold  water  every  third  hour. 

Flooding  after  delivery  will  readily  occur  if 
the  after-birth  has  not  been  expelled.  It  also 


occurs  when  everything  has  gone  on  satisfac¬ 
torily,  the  after-birth  has  been  removed,  and 
all  has  seemed  well,  owing  to  the  womb  relax¬ 
ing,  because  of  want  of  vigour,  and  permitting 
the  tom  vessels  again  to  open  and  pour  out 
blood.  The  symptoms  are  not  only  the  visible 
flow  of  blood,  but  the  patient  complains  of 
faintness  or  dim  sight;  she  is  white  and  cold, 
with  clammy  skin.  In  the  former  case  the 
after-birth  must  be  got  rid  of.  A  medical  man 
would  probably  pass  up  his  hand  into  the  womb 
and  remove  it.  In  the  absence  of  such  assis¬ 
tance  let  a  large  dose  of  the  liquid  extract  of 
ergot  be  given,  one  to  two  tea-spoonfuls.  Let 
someone  place  the  odd  hand  over  the  lower 
part  of  the  woman’s  belly  and  rub,  with  the 
design  of  exciting  the  womb  to  contract  Cold 
water  may  be  dashed  over  the  belly  and  cold 
water  injected  into  the  genital  passage  by  an 
enema  syringe.  Similar  treatment  is  to  be 
adopted  if  the  bleeding  occurs  after  the  after¬ 
birth  has  been  removed. 

Molar  Pregnaney  or  Blighted  Ovom.— 
Sometimes  the  product  of  conception  dies  with¬ 
out  abortion  speedily  occurring.  Owing  to  some 
part  of  it  remaining  connected  with  the  womb, 
growth  goes  on,  the  membranes  undergoing 
thickening  and  degeneration.  This  may  con¬ 
tinue  till  at  length  a  fleshy  mass  is  discharged 
called  the  flesh-mole.  In  other  cases  one  of 
the  membranes  undergoes  a  peculiar  develop¬ 
ment,  so  that  a  mass  is  produced  resembling  a 
bunch  of  currants,  when  seen  floating  in  water 
coloured  with  some  of  the  discharged  blood,  like 
a  mass  of  “white  currants  in  red  currant  juice.” 
This  is  the  vesicular  mole. 

Symptoms. — In  each  case  the  woman  usually 
suspects  something  ia  wrong.  The  usual  symp¬ 
toms  of  pregnancy  are  experienced  for  a  time, 
but  the  enlargement  of  the  belly  is  much  more 
rapid  than  usual.  In  the  case  of  the  fleshy 
mole,  the  growth  is  so  rapid  that  at  the  end  of 
the  third  month  the  eirlargement  is  as  great  as 
is  customary  at  the  end  of  the  fifth.  In  the 
case  of  the  vesicular  mole  the  normal  symptoms 
go  on  till  about  the  third  month,  and  then 
enlargement  becomes  very  rapid,  and  is  more 
towards  the  side  than  upwards.  The  other  usual 
qrmptoms  are  indistinct,  the  patient  feels  dif¬ 
ferently  from  what  she  did  in  other  pregnanciea 
Watery  discharges,  mixed  with  blood,  may 
occur,  and  the  feelings  of  movement  of  the 
child  are  not  experienced. 

The  mole  is  usually  expelled  after  six  months. 
It  has  sometimes  occurred  in  twin  pregnancy 
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that  ooe  of  the  ova  haa  undergone  such  degene¬ 
ration,  and  the  other  has  followed  a  normal 
development,  so  that  at  the  sixth  month  a  liv¬ 
ing  child  has  occupied  the  womb  along  with  a 
vesicular  mole.  In  such  a  case  the  danger  is 
that  the  expulsive  efforts  of  the  womb  do  not 
end  with  ridding  it  of  the  mole,  but  go  on  to  the 
expulsion  of  the  foetus,  at  a  time  when  it  cannot 
survive.  Some  cases  are  recorded,  however,  in 
which  the  mole  was  expelled,  and  a  healthy 
living  child  was  bom  at  the  full  time. 

T reatment  of  such  cases  rests,  of  course,  with 
a  physician.  In  any  case  where  such  cannot  be 
obtained  soon,  and  there  is  considerable  watery 
and  bloody  discharge,  especially  if  some  of  the 
currant  -  like  material  has  been  expelled  and 
shows  clearly  the  nature  of  the  case,  error  can 
hardly  be  committed  by  giving  full  doses  (tea¬ 
spoonful)  of  the  liquid  extract  of  ergot  of  rye, 
every  two  or  three  hours,  as  long  as  seems 
necessary. 

DISEASES  AFTER  CHILD-BIRTH. 

Flpodlng  {Hoemorrhage)  has  already  been 
sufficiently  discussed  in  the  previous  paragraphs 
(p.  515). 

Milk  Fever. — On  the  third  day  after  de¬ 
livery  the  rush  of  milk  to  the  breasts  becomes 
usually  very  marked,  and  is  frequently  attended 
by  considerable  disturbance,  feverishness,  quick 
pulse,  and  headache.  The  breasts  are  very  full 
and  may  be  hard,  and  markedly  knotted  and 
painful.  This  is  the  condition  called  milk 
fever,  and  also  called  popularly  a  weed.  If 
care  has  been  exercised  all  through  the  period 
of  delivery  and  after  it,  and  everything  has 
been  scrupulously  clean,  if  also  the  directions 
given  on  p.  496  have  been  followed,  and  in 
particular  if  the  child  has  been  regularly  put 
to  the  breast  every  third  hour  (see  p.  438),  the 
chances  of  such  a  condition  arising  are  extremely 
small. 

Treatment. — Give  a  strong  dose  of  opening 
medicine,  a  double-strong  seidlitz-powder  being 
preferred,  or  a  full  ounce  of  castor-oil.  Put  the 
child  regularly  to  the  breast  every  2^  hours. 
If,  owing  to  the  swelling  of  the  breast,  the 
nipple  is  below  the  level  of  the  breast,  let  it 
be  pulled  out  by  means  of  a  breast-exhauster; 
and  if  the  child  cannot  empty  the  breast,  let 
the  breast  -  exhauster  be  used  as  well.  It  is 
necessary  to  keep  down  the  swelling  in  every 
way  possible.  Much  relief  will  be  given  by 
laying  over  the  breasts  a  soft  handkerchief. 


soaked  with  ioe-oold  water.  This  may  be  re¬ 
newed  every  quarter  of  an  hour  or  so,  if  it  is 
giving  relief,  but  care  must  be  taken  not  to 
overdo  this,  and  not  to  permit  the  mother’s 
clothing  to  become  wet  in  the  process.  Warm 
applications,  in  some  cases,  are  advised,  but  are 
to  be  used  at  first  with  caution.  The  cooling 
application  should  first  be  tried.  If  the  breasts 
are  knotted,  gentle  light  rubbing  with  oil  aids 
their  relief.  Meantime  liquids  must  be  given 
to  the  mother  sparingly,  and  nrore  solid  food 
given.  She  may  suck  a  small  piece  of  ice  to 
relieve  thirst 

If,  within  a  very  few  hours,  these  measures 
have  not  given  relief,  10  grains  of  Dover’s 
powder  may  be  given  in  water,  but  not  until 
the  boveU  have  been  freely  opened.  A  second 
may  be  given  in  four  hours,  and,  if  it  seems  use¬ 
ful,  a  third  six  hours  after  the  second,  but  no 
more  without  advice.  The  bowels  will  pro¬ 
bably  require  to  be  opened  again  by  medicine, 
as  the  powders  have  a  binding  effect. 

AlTectlons  of  the  Breast  after  child-birth 
are  very  commonly  due  to  the  constant  worry 
and  irritation  of  cracks  and  fissures  of  the 
nipples.  These  are  to  be  avoided  by  regular 
nursing,  by  carefully  bathing  the  nipples  after 
each  nursing  with  cold  water  and  drying  them, 
and  by  the  we  of  some  agent  which  will  toughen 
the  skin,  of  which  the  best  is  glycerine  of  tan¬ 
nin,  or  glycerine  of  borax.  It  is  not  a  matter 
of  wonder  if  a  mother  suffers  from  tender 
nipples  who  permits  her  child  to  be  continually 
at  the  breast,  so  that  one  nipple  or  another  is 
constantly  in  the  child’s  mouth.  Some  mothers 
suffer  from  such  an  excessive  flow  of  milk  that 
the  dress  is  continually  wet  and  the  breast  con¬ 
tinually  in  a  milk-bath.  This  will  naturally 
make  the  skin  tender  and  readily  crack.  Keep¬ 
ing  the  breasts  as  dry  as  possible,  and  limiting 
the  flow  of  milk,  if  possible,  by  dieting,  are  the 
remediea  If  the  nipples  are  backed  and  pain¬ 
ful,  the  use  of  a  nipple  shield  (see  Plate  VII L) 
during  nursing  gives  much  relief,  the  other 
treatment  already  indicated  being  employed. 

It  is  needful  to  bathe  off,  with  cold  water,  the 
tannin  and  glycerine  or  other  application  before 
putting  the  child  to  the  breast 

Abscess  or  "Gathered  Breast"  often  re¬ 
sults  from  neglected  cracks  and  painful  nipples. 
The  breast  becomes  full  and  swollen  and  pain¬ 
ful,  especially  over  one  part,  which  also  becomes 
hard.  The  breast  should  be  treated  as  recom¬ 
mended  under  milk-fever,  first  with  the  ioed- 
water,  and  then,  if  it  fails,  with  hot  water 
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applications.  A  brisk  dose  of  opening  medi* 
cine  (seidlitz*  powder)  should  be  given.  If 
matter  forms,  it  must  be  “  let  out  ”  by  the  abs. 
oees  being  opened,  and  should  on  no  account  be 
allowed  to  burst. 

Whenever  the  breasts  are  large  and  swollen, 
great  relief  is  given  by  a  bandage  passing 
under  the  affected  breast  and  over  the  opposite 
shoulder,  so  as  to  support  it. 

It  is  also  necessary  to  keep  down  the  swell¬ 
ing  of  the  breasts  as  much  as  possible  by  regu¬ 
lar  removals  of  the  milk.  If  this  is  not  pro¬ 
perly  done  by  the  child,  a  breast-exhauster,  or 
breast-pump,  must  be  secxu^  at  once,  and  the 
milk  must  be  frequently  drawn  off  by  its  means. 
The  exhauster  and  its  mode  of  application  are 
shown  in  Plate  VIII.  It  is  advisable  to  apply 
the  exhauster  every  two  hours  or  so,  to  remove 
by  its  means  small  quantities  of  milk  frequently 
rather  than  to  attempt  to  remove  a  large  quan¬ 
tity  at  one  time.  If  this  is  done  and  the  other 
measures  advised  are  adopted,  threatened  in¬ 
flammation  of  the  breasts  will  often  be  speedily 
subdued. 

Convulsions  occurring  during  pregnancy  or 
labour,  or  after  child-birth,  are  of  very  serioris 
'meaning.  They  are  commonly  due  to  the  con¬ 
dition  known  as  albuminuria  (see  pp.  295  and 
613),  although  they  may  occur  without  such  a 
condition,  caused,  as  some  believe,  by  a  too 
watery  condition  of  the  blood  inducing  a  state 
of  bloodlessness  (Air^iA,  p.  234)  of  the  nerve 
centres. 

Symptoms. — Convulsions  may  occur  with¬ 
out  any  warning,  but  usually  warning  of  the 
coming  attack  is  given  by  the  occnrrence  of 
headache,  usually  of  the  front  of  the  head,  of  a 
very  intense  kind,  and  likely  to  be  continuous 
when  the  fit  is  near  at  hand.  Another  warn¬ 
ing  sign  is  derangement  of  vision,  dimness  or 
cloudiness  of  sight,  or  some  other  disturbance 
of  clearness  of  sight.  In  a  few  cases  severe 
pain  is  felt  over  the  pit  of  the  stomach.  One 
sign  which  ought  not  to  be  disregarded  is  pnffi- 
ness  of  the  face,  and  swelling  of  the  ankles, 
feet,  and  external  genital  organs.  Such  a  con¬ 
dition  ought  to  lead  to  immediate  medical  ad¬ 
vice.  The  fit  itself  is  of  a  marked  kind.  The 
eyes  are  fixed,  within  a  few  seconds  the  face 
and  eyelids  are  spasmodically  twitched,  the 
eyeballs  roll,  and  the  face  is  pulled  down  first 
to  one  shoulder  and  then  to  the  other,  the 
month  being  also  twisted,  and  the  upturned 
eyes  show  only  the  white  part  of  the  ball.  The 
convulsive  movement  then  passes  quickly  over 


the  rest  of  the  body,  and  for  a  little  the  whole 
body  is  stiff,  bead  being  bent  back,  limbs 
stretched  out,  and  hands  clenched.  After  a 
brief  period  irregular  spasmodic  movements 
occur  of  great  violence.  The  face  is  violently 
twitched,  the  arms  jerked,  the  tongue  is  often 
caught  between  the  teeth  and  severely  bitten, 
and  froth  mixed  with  blood  from  the  tongue 
escapee  from  the  mouth.  Breathing  is  sus¬ 
pended  till  the  face  becomes  purple.  Motions 
from  the  bowels  and  water  from  the  bladder 
are  often  passed.  All  this  time  there  is  com¬ 
plete  loss  of  feeling  and  consciousness.  As  the 
fit  passes  off  the  spasms  become  less,  the  move¬ 
ments  gradually  cease,  breathing  becomes  na¬ 
tural,  and  the  face  loses  the  purplish  hue,  and 
consciousness  may  be  soon  restored,  or  the 
patient  may  lie  in  a  heavy  torpor  for  some 
hours.  'When  consciousness  is  restored  the 
patient  complains  probably  of  headache  and  a 
doll  stupid  feeling.  One  attack  may  succeed 
another,  consciousness  not  returning  in  the  in¬ 
tervals,  or  there  may  be  but  one  attack  alto¬ 
gether. 

The  more  severe  and  prolonged  the  attack, 
and  the  more  frequent  its  recurrence,  the  graver 
is  the  case,  though  the  author  has  seen  one 
attack  follow  another  for  a  couple  of  hours,  and 
recovery  take  place.  One  in  every  three  or 
four  cases  proves  fatal. 

If  the  convulsions  occur  before  labour  has 
set  in  they  are  extremely  likely  to  provoke 
labour,  and  thus  the  life  of  the  child  is  threat¬ 
ened.  When  labour  is  brought  on  it  is  often 
accomplished  with  great  rapidity.  The  birth 
of  the  child  has,  however,  a  tendency  to  lessen 
the  severity  of  tlie  attack. 

Treatment. — 'Very  little  can  be  done  by  an 
unskilled  person.  A  medical  man  would  pro¬ 
bably  administer  chloroform,  and  if  labour  had 
begun  would,  if  possible,  effect  delivery.  Harm 
would  not  be  done  if,  when  medical  aid  was  not 
obtainable,  a  draught  containing  20  grains  of 
chloral  hydrate,  dissolved  in  water  and  simple 
S3rrup,  were  given  immediately  after  one  attack 
to  prevent,  if  possible,  a  second.  The  dose 
could  be  repeated  in  three  or  four  hours. 

Insanity  may  occur  during  the  child-bearing 
period,  during  labour,  or  after  delivery.  It  is 
meet  common  in  thoee  with  child  for  the  first 
time,  and  in  many  there  is  an  inherited  ten¬ 
dency.  In  cases  occurring  during  the  child-car¬ 
rying  period,  or  after  delivery,  the  commonest 
form  is  melancholia,  evidenced  by  great  depres¬ 
sion  of  spirits  and  delusions,  and  when  the  case 
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18  a  severe  one  there  is  a  tendencj  to  auicide. 
These  cases  are  more  apt  to  occur  in  weakly, 
ill-nourished  women,  or  those  who  have  been 
much  reduced  by  frequent  pregnancies,  pro¬ 
longed  nursing,  or  intemperance.  Insanity 
during  the  progress  of  labour  is  frequently  in 
the  form  of  maniacal  excitement,  occurring 
during  the  most  painful  part  of  the  process. 
The  attack  of  mania  may  also  occur  some  time 
after  delivery,  within  a  week  or  ten  days,  and 
occurs  suddenly,  or  after  a  period  of  sleepless¬ 
ness.  There  is  considerable  fever,  small  throb¬ 
bing  pulse,  and  bright  eyes.  The  patient  re¬ 
gards  her  attendants  with  suspicion.  She  talks 
excitedly,  and  the  talk  passes  into  raving,  and 
she  may  attempt  her  own  or  her  child’s  life. 
There  is  great  sleeplessness,  and  the  milk  and 
discharge  cease.  Digestion  is  very  seriously 
disturbed,  the  urine  is  high-coloured  and  scanty, 
and  the  bowels  usually  costive,  though  they 
may  be  loose.  Recovery  occurs  in  nearly  three- 
fourths  of  the  cases,  that  from  mania  may  be 
within  three  or  four  weeks.  Melancholia  is 
less  threatening  to  life  but  more  to  reason.  It 
may  last  from  a  few  weeks  to  a  year  or  more, 
but  most  of  the  recoveries  occur  within  six 
months. 

Treatn^ent. — Mania  occurring  during  labour 
is  met  by  chloroform.  If  it  occurs  afterwards 
the  bowels  should  be  unloaded  by  means  of  a 
simple  injection  of  warm  water  and  soap,  and 
SO-gcain  doses  of  bromide  of  potassium  in  water 
may  be  given  every  four  hours.  But  such 
cases  are  too  serious  and  demand  too  much 
skill  and  care  to  be  treated  by  any  but  quali¬ 
fied  persons.  The  melancholic  form  needs, 
above  all,  careful  dieting  and  quietness,  free¬ 
dom  from  worry  and  annoyance,  kindly  and 
watchful  attendance,  which  had  better  be  given 
by  strangers  than  by  the  patient’s  own  friends. 
A  woman  who  thus  suffers,  or  has  suffered, 
should  not  attempt  to  nurse  her  child. 

Puerperal  Fever  {Child-bed  /Vtwr).— This 
is  one  of  the  most  appalling  diseases  that  may 
follow  child-birth.  In  most  cases  it  is  fatal 
within  a  very  short  period,  ten  days  or  so  after 
delivery.  It  may  be  regarded  as  due  to  the 
passage  into  the  blood  of  some  poisonous  ma¬ 
terial,  probably  of  the  nature  of  a  living  or¬ 
ganism,  such  as  has  been  discussed  in  Section 
XIII.,  which  multiplies  in  the  patient’s  body, 
and  produces  by  its  activity  all  the  symptoms  of 
the  disease.  The  poisonous  material  may  come 
(1)  from  the  patient  herself,  or  (2)  may  be  intro¬ 
duced  from  without  by,  unhappily  it  is  so,  the 


doctor,  the  midwife,  the  nurse,  or  other  attend¬ 
ant,  or  (3)  as  contagion  from  some  other  dis¬ 
ease.  Thus,  to  take  examples,  a  patient  may 
have  had  a  miscarriage,  the  whole  of  the  after¬ 
birth,  membranes,  &c.,  may  not  have  come 
away.  The  retained  portions  may  undergo 
dianges  of  decomposition  in  the  womb.  Sup¬ 
pose  now  the  woman  again  becomes  pregnant. 
After  delivery  some  of  this  decomposed  ma¬ 
terial  may  pass  into  the  blood  and  occasion  the 
fever.  Or  a  similar  thing  may  occur  at  an  ordi¬ 
nary  confinement,  fragments  of  the  after-birth 
may  remain  behind,  undergo  putrefaction,  and 
occasion  the  disease.  Thus  the  woman  may 
infect  herself.  A  medical  man  may  convey  the 
disease  by  attending  a  confinement  after  assist¬ 
ing  at  a  poet-mortem,  or  after  dressing  foul 
wounds,  &C.  Similarly  it  may  be  occasioned 
by  the  use  of  unclean  instruments,  sponges, 
syringes,  &c.  An  example  of  the  third  means 
of  communication  is  afforded  by  erysipelas  and 
scarlet  fever.  These  diseases  attacking  a  woman 
recently  confined  assume  extremely  violent  and 
fatal  characters,  due  to  the  peculiar  condition 
in  which  necessarily  the  woman  happens  at  that 
time  to  be. 

Puerperal  fever  is  a  contagious  disease.  The 
danger  of  it  being  carried  from  one  suffering 
from  it  to  another  patient  in  the  process  of 
confinement  is  enormous.  No  oonscientiorrs 
medical  man  will  go  from  a  case  of  puerperal 
fever  to  attend  another  confinement  case  with¬ 
out  previously  taking  the  greatest  precautioiu 
against  carrying  the  disease  with  him. 

The  disease,  it  will  thus  be  understood,  does 
not  aseume  necessarily  the  same  form  in  each 
case.  In  one  apparently  the  poison  is  absorbed 
in  a  very  fine  form,  and  multiplying  in  the 
blood  produces  violent  fever,  diarrhoea,  delirium, 
&C.  In  others  it  is  absorbed,  as  it  would  seem, 
by  the  mouths  of  the  open  veins  of  the  womb, 
in  the  form  of  larger  particles,  which,  being 
carried  with  the  blood  current  through  the 
body,  are  arrested  in  various  places,  and  form 
small  abscesses.  In  such  cases  little  abeceeeea 
may  be  visible  on  the  skin,  on  the  fingers,  &e. 
In  other  cases  the  disease  is  in  the  form  of  an 
acute  inflammation  within  the  belly,  as  peri¬ 
tonitis  (see  p.  190X  or  as  inflammation  of  the 
womb  itself.  Inflanunation  of  the  lunge  and 
other  organs  may  speedily  arise  in  the  course  of 
the  disease,  due,  doubtless,  to  the  conveyance  to 
these  organs  of  some  of  the  poisonous  material. 

Symptoms. — All  of  the  various  forms  cannot 
be  described,  but  we  may  state  in  some  detail 
the  characteia  of  the  fever  m  general  It  begins 
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nnuallj  within  three  or  four  days  after  delivery, 
perhaps  with  a  shivering  fit  (rigor),  headache, 
and  depression.  The  fever  soon  runs  up  to  a 
considerable  height,  103°  or  more  by  the  ther¬ 
mometer  (see  p.  10).  The  pulse  is  rapid  and 
feeble,  the  skin  dry  as  well  as  hot;  sometimes 
there  is  much  sweating,  and  the  sweat  has  a 
peculiar  odour.  The  discharge  from  the  geni¬ 
tals  may  cease;  sometimes  it  does  not,  and  the 
discharge  is  foul-smelling.  The  formation  of 
milk  is  usually  arrested.  The  bowels  are  loose, 
and  the  motions  very  ofiensive.  The  tongue 
becomes  brown  and  dry,  and  little  brown  masses 
{tordes)  form  on  the  lips.  Yoroitiog  is  Sequent, 
the  vomit  being  offensive.  There  is  usually 
some  amount  of  pain  in  the  belly,  which  may 
become  much  swollen,  adding  to  the  distress. 
If  muttering  delirium  sets  in,  and  the  patient’s 
hands  wander  about  picking  at  the  bed-clothes, 
the  case  is  as  grave  as  ciui  be.  A  very  hurried 
feeble  pulse,  and  rapid  panting  breathing,  in¬ 
dicate  sinking  from  exhaustion. 

In  other  cases,  at  the  very  beginning  of  the 
fever,  the  patient  complains  of  acute  pain  in 
one  spot,  usually  low  down  in  the  belly,  and 
the  pain  is  apt  rapidly  to  extend  over  the  whole 
belly,  which  becomes  much  swollen,  and  is  ao 
painful  that  the  mere  weight  of  the  clothes  is 
distressing.  To  obtain  some  relief  the  patient 
lies  on  her  back,  with  her  knees  drawn  up.  Id 
such  a  case,  instead  of  the  bowels  being  loose, 
they  are  usually  obstinately  costive.  Later  on 
severe  looseness  of  bowels  sets  in. 

Treatment  is  too  often  utterly  in  vain.  But 
if  everyone  were  scrupulously  careful  cases  of 
this  disease  ought  to  become  exceedingly  rare. 

Moreover,  the  variety  of  the  disease  is  so 
great  that  no  one  method  of  treatment  is  suited 
for  each  case.  While  stating  this  very  strongly, 
we  may  even  in  such  a  very  serious  disease  go 
on  the  same  principle  that  pervades  this  book, 
and  indicate  general  lines  of  treatment  that 
may  be  adopted  by  any  unfortunate  enough 
to  have  no  medical  aid  within  reach.  It  is  best 
to  begin  by  clearing  out  the  bowels  with  a  large 
injection  of  tepid  water,  three  or  four  pinta 
Nourishing  food  and  stimulants  must  be  freely 
given.  Milk,  eggs,  nourishing  soups,  such  as 
mutton  soup,  beef-tea,  hough  soup,  &c.,  should 
be  given  in  small  quantities  often,  unless  very 
loose  bowels  prevent  much  use  of  soups.  Their 
loosening  effect  on  the  bowels  may  be  to  some 
extent  checked  by  thickening  them  somewhat 
with  corn-flour,  &e.  Whisky  or  brandy  should 
be  given  in  small  quantities  with  milk  to  the 
extent  of  three  or  four  ounces  (one  to  two  wine¬ 


glassfuls)  per  day,  if  it  seems  to  agree.  Port 
wine  is  also  useful  and  champagne.  The  fever 
is  somewhat  held  in  check  by  huge  doses  of 
quinine,  10  to  15  grains  every  fourth  or  sixth 
hour;  and  to  this  may  be  added  10  grains  of 
Dover’s  powder,  if  it  seems  to  agree  with  the 
patient.  If  there  is  pain  in  the  belly,  a  thick 
pad  of  flannel  should  be  lightly  wrung  out  of 
hot  water,  sprinkled  with  turpentine,  and  laid 
over  the  belly.  This  is  kept  on  and  repeated 
till  the  whole  surface  is  red.  If  discharge  from 
the  genitals  is  feetid,  injections  must  be  used 
with  an  enema  syringe,  fitted  with  a  long 
delivery  tube.  Water,  rendered  pink  with 
Condor’s  fluid,  is  employed  to  the  extent  of  two 
or  three  pints,  or  carbolic  acid  solution  of  a 
strength  of  one  ounce  of  the  acid  to  two  pints  of 
water.  This  injection  may  be  repeated  twice 
daily.  Great  care  must  be  taken  that  the 
injected  fluid  escapes  freely.  The  patient’s 
room  roust  be  freely  but  carefully  ventilated. 

STERILITY. 

Sterility  is  want  of  the  power  of  reproducing 
offspring,  and  is  to  be  distinguished  from  im¬ 
potence,  which  means  inability  for  sexual  inter¬ 
course.  Sterility  is  not  necessarily  the  fault  of 
the  wife.  It  may  also  be  due  to  defect  in  the 
husband.  In  all  cases  it  is  desirable  that  this 
should  not  be  overlooked,  though  here  only 
sterility  in  the  female  will  be  considered. 

In  the  first  place,  it  may  be  that  the  sexual 
act  is  not  duly  performed.  This  is  more  frequent 
than  might  be  supposed,  for  neither  hxisband 
nor  wife  cares  to  consult  even  the  medical 
attendant  when  the  act  of  intercourse  is 
attended  with  difficulty.  Such  a  condition  is 
called  dyspareunia.  Sometimes  the  genital 
passage  of  the  female  is  so  narrow,  either  na¬ 
turally  or  as  the  result  of  inflammatory  con¬ 
traction,  as  to  cause  the  difficulty,  or  the 
presence  of  painful  spots  or  excrescences  renders 
the  act  so  painful  that  it  is  discontinued.  The 
writer  has  treated  sudt  cases,  in  which  this 
condition  had  existed  for  years  without  any 
remedy  being  souj^t,  because  of  the  idea  that 
relief  could  not  be  obtained.  It  should,  there¬ 
fore,  be  plainly  stated  that  this  idea  is  in  many 
cases  erroneous,  and  that  often  a  cure  is  easy  of 
accomplishment,  involving  no  severe  or  heroic 
method  of  treatment.  Supposing,  however, 
the  sexual  act  to  be  duly  performed,  and 
supposing  no  defect  to  exist  in  the  husband, 
the  intercourse  may  be  barren,  from  a  variety 
of  causes.  The  cause  may  lie  in  the  ovaries 
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(p.  480),  where  the  ova  are  developed,  or  in  the 
tubes  (fallopian  tubes,  p.  480),  down  which  tlie 
ova  should  be  conducted  to  the  womb,  or  in  the 
womb  itself,  or  in  the  geuital  passage. 

In  rare  cases  the  ovaries  are  absent  or  im¬ 
perfectly  developed,  and  do  not  perform  their 
function  of  producing  the  female  element  in  the 
reproductive  act.  It  may  be  that  the  ovaries 
have  been  mature,  but  have  been  destroyed  by 
inflammatory  or  other  disease.  In  some  cases 
the  ovaries  are  displaced,  and  the  ova  are  ripened 
but  do  not  hud  their  way  to  the  fallopian  tubes. 
Inflammation  may  have  blocked  the  tubes  so 
that  the  ova  cannot  pass  down  to  the  womb. 
Again,  the  fault  may  exist  in  the  womb,  which, 
in  very  rare  cases,  is  altogether  absent  or  has 
never  grown  to  maturity.  More  commonly 
displacement  or  inflammation  of  the  womb  is  a 
cause  of  sterility,  the  displacement  preventing 
the  due  meeting  of  the  male  and  female  element 
in  conception,  and  inflammation  rendering  the 
womb  unfit  for  its  duty  of  receiving  and  retain¬ 
ing  an  ovum  which  has  undergone  the  changes 
of  conception.  In  many  cases  the  discharge 
from  a  womb  that  is  the  seat  of  such  a  disease 
is  destructive  to  the  life  of  the  male  element, 
and  conception  is  thus  prevented.  In  other 
cases  of  sterility  tumoura  of  the  womb  are  the 
cause.  Sometimes  the  cause  is  a  very  contracted 
state  of  the  mouth  and  neck  of  the  womb  pre¬ 
venting  the  passing  upwards  of  the  fluid  from 
the  male.  An  inflbimroatory  condition  of  the 
genital  passage,  specially  such  as  is  attended  by 
a  profuse  discharge,  produces  sterility  by  the 
injurious  effect  of  the  discharge  on  the  semen 
from  the  male. 

Treatment  in  each  case  depends  on  the  cause 
of  the  failut'e.  Displaced  and  inflammatory 
conditions  of  the  womb,  as  well  as  contracted 
states  of  the  neck  and  mouth  of  the  womb,  &c., 
are  all  open  to  treatment,  and  the  treatment  in 
many  cases  is  attended  by  the  desired  result 
But  women  ought  to  be  warned  to  trust  only 
the  opinion  and  advice  of  well-informed  and 
conscientious  physicians. 

NERVOUS  DISEASES  OF  WOMEN. 

Hysteria,  Catalepsy,  and  Trance. 

Hysteria  (Greek  kustera,  the  womb). — This 
is  so  remarkable  and  amazing  a  disease,  having 
so  many  varied  forms,  and  producing  so  many 
perplexing  manifestations,  that  it  is  doubtful 
if  any  but  the  briefest  notice  of  it  is  necessary 
in  a  work  like  this.  It  is  a  puzzle  and  plague 
to  nearly  every  physician.  It  is  apparently  due 


I  to  a  peculiar  nervous  condition,  not  necessarily 
attended  by  any  structural  change  or  disease  in 
the  nervous  organs.  It  does  occur  rarely  in 
men,  but  is  .  very  common  in  women,  moat 
frequently  between  the  ages  of  fifteen  and 
thirty,  and  8i>ecially  between  the  ages  of  fifteen 
and  twenty.  Very  commonly  it  is  associated 
with  some  disturbance  of  the  genital  organs, 
often  slight  in  itself,  but  sufllcient  in  the  case 
of  nervous  girls  to  excite  the  manifestations  of 
the  disorder.  In  those  liable  to  nervous  dis¬ 
turbance  it  may  be  induced  by  too  luxurious 
and  indolent  habits,  by  unfortunate  surround¬ 
ings,  badly  directed  training,  and  various  other 
causes.  The  fact  that  men  are,  though  rarely, 
aifected  with  hysteria,  is  sufiScient  proof  that  it 
is  not  necessarily  related  in  women  to  the  geni¬ 
tal  organs.  Yet  it  must  never  be  overlooked 
that  some  disorder,  perhaps  slight,  of  the  organs 
of  generation  may  be  the  exciting  cause  in 
women.  In  those  liable  to  it,  some  such  dis¬ 
turbance  may  occasion  an  attack,  and  the  con¬ 
tinuance  of  the  condition  may  cause  repeated 
recurrences  of  the  attacks  for  a  prolonged  pe¬ 
riod.  It  is  always,  therefore,  desirable  to  make 
sure  that  there  is  no  such  exciting  cause  at 
work,  and  this  can  only  be  done  by  a  skilled 
physician. 

Symptoms. — Hysteria  may  produce  symp¬ 
toms  referred  to  every '  organ  of  the  body. 
Symptoms  related  to  the  digestive  organs  are 
frequent,  such  as  loes  of  appetite,  obstinate 
vomiting,  costiveness,  excessive  development  of 
gas  in  the  bowels.  Disturbance  of  the  heart, 
fainting,  &c.,  are  common.  Spasmodic  seizures 
and  fits  of  various  kinds  are  of  common  occur¬ 
rence.  It  is  a  spasmodic  contracting  of  the 
throat,  often  excited  by  flatulence,  that  gives  rise 
to  the  feeling  of  a  ball  in  the  throat  common 
in  hysteria,  and  which  has  been  called  globut 
hyttericiu.  Paralysis  of  the  legs,  loss  of  voice 
and  speech,  loes  of  feeling  in  various  parts  of 
the  body,  may  all  be  the  result  of  a  hysteri¬ 
cal  condition.  On  the  other  hand,  excessive 
tenderness  of  some  parts  is  frequent.  Hys¬ 
terical  neuralgia,  paiu  in  a  joint,  in  the  breast, 
in  the  head,  or  over  the  stomach,  are  common. 
The  determination  of  the  true  nature  of  these 
disturbances  is  a  matter  of  great  difficulty.  The 
mental  condition  of  hysterical  persons  is  also 
peculiar.  They  are  nervous  and  excitable,  prone 
to  laugh  or  cry  at  trifles,  with  little  control  over 
their  emotions,  irritable,  querulous,  and  quar¬ 
relsome. 

T reatment. — The  main  element  in  treatment 
is  firm  and  judicious  control.  If  the  person  can 
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be  removed  from  the  care  of  anxious  frieods  and 
placed  entirely  under  the  discipline  of  strangers, 
much  benefit  will  result  Hysterical  convul¬ 
sions  can  usually  be  cut  aiiort  by  dashing  quan¬ 
tities  of  cold  water  about  the  person’s  face. 

Catalepsy  is  a  peculiar  nervous  condition,  in 
which  the  patient  loses  all  consciousness.  At 
the  same  time  the  muscles  of  the  body  become 
BO  stifiT,  that  if  a  limb  be  placed  in  any  position, 
no  matter  how  unusual  or  difficult  to  maintain 
in  ordinary  circumstances,  that  position  will  be 
kept  for  a  considerable  length  of  time.  The 
condition  may  last  from  a  few  minutes  to  several 
hours;  and  it  may  pass  off  suddenly  or  slowly. 
It  is  met  with  usually  at  the  same  age  as  hys¬ 
teria,  but  it  has  occurred  at  as  early  an  age  as 
6  years,  and  also  in  advanced  life.  During  the 
attack  the  face  is  without  expression  and  pale, 
and  the  movements  of  breathing  are  slowed,  as 
also  is  the  action  of  the  heart. 

The  patient  retains  the  position  in  which  she 
was  when  seized.  The  muscles  become  rigid, 
and  after  this  stiffness  is  overcome  they  become 
pliant,  and  can  be  moulded,  as  it  were,  like  wax, 
into  any  position  consistent  with  the  integrity 
of  the  parts.  This  position  will  be  maintained 
till  the  muscles  become  exhausted. 

The  surface  of  the  body  may  become  so  cold 
that,  the  pulse  and  breathing  being  barely  per¬ 
ceptible,  the  condition  may  be  mistaken  for  one 
of  actual  death. 

Recovery  is  usually  gradual.  Attacks  may 
occur  at  regular  intervals,  or  irregularly  and  at 
long  intervals;  and  they  may  last  a  variable 
time,  from  a  few  minutes  to  some  hours. 


Trance  is  a  condition  resembling  sleep,  which 
usually  comes  on  suddenly,  without  any  appa¬ 
rent  cause,  and  from  which  the  person  cannot  be 
roused. 

It  occurs  chiefly  in  women  between  the  ages 
of  twelve  and  thirty.  It  is  a  rare  condition. 
The  subjects  of  it  are  usually  hysterical,  and  it 
occurs  in  some  cases  as  the  result  of  exhausting 
disease,  or  excited  by  some  emotional  disturb¬ 
ance.  It  may  last  for  a  variable  period,  from 
several  hours  to  many  weeks  or  months.  During 
its  occurrence  the  countenance  is  pale,  and  the 
limbs  are  relaxed.  No  attempt  at  rousing  pro¬ 
duces  return  to  consciousness,  while  the  attack 
lasts.  In  most  cases  the  mental  functions  are 
in  abeyance;  but  sometimes  the  person  knows 
what  is  going  on,  though  unable  to  make  the 
slightest  movement.  The  action  of  the  heart  is 
diminished,  and  the  breathing  reduced.  The 
bowels  are  moved,  and  water  passed,  as  in 
health.  When  the  trance  lasts  for  a  lengthened 
period,  the  patient  partially  roxises  at  intervals, 
takes  food  in  a  mechanical  way,  and  then  re¬ 
lapses  into  stupor.  Recovery  may  take  place 
slowly  or  suddenly.  Most  cases  recover. 

During  the  attack  the  nourishment  of  the 
person  must  be  maintained  by  nourishing  in¬ 
jections. 

Ecstasy  is  a  similar  condition,  in  which,  how¬ 
ever,  while  the  person  is  unconscious  of  impres¬ 
sions  from  without,  the  mind  is  possessed  with 
some  fixed  idea,  often  of  a  religious  character. 
The  pulse  and  breathing  are  much  reduced,  the 
limbs  remain  in  a  particular  attitude,  and  the 
countenance  is  pale,  the  eyes  wearing  a  look  of 
absorbed  rapture. 


PAET  11. 

HYGIENE,  OB  A  CONSIDERATION  OP  THE  EXTEBNAL  CIBCnMSTANCES  WHICH 
AFFECT  THE  HEALTH  OF  INDIVIDUALS  AND  COMMUNITIES. 


INTRODUCTION. 


The  word  hygime  is  originally  French,  and 
means  the  science  of  health.  It  is  derived  from 
the  Greek  hxtgieinoty  meaning  "good  for  the 
health.”  It  implies  the  study  of  everything 
outside  of  a  person’s  own  body  which  has  an 
influence  on  bis  health.  In  the  introduction  to 
Part  I.,  health  has  been  viewed  as  the  result  of 
the  harmonious  co-operation  of  all  the  organs 
of  the  body  in  a  sound  condition.  These  we 
might  call  the  internal  conditions  of  health.  It 
is  clear,  however,  that  if  we  limit  our  view  to 
these  internal  conditions,  we  overlook  a  large 
number  of  circumstances  which  have  an  imme¬ 
diate  and  constant  influence  on  the  state  of  the 
body.  Disease  is  more  frequently  due  to  a 
cause  acting  from  without  than  to  some  condi¬ 
tion  originating  from  within.  If,  therefore,  we 
are  to  have  a  fair  all-round  view  of  the  condi¬ 
tions  of  health,  we  must  give  a  careful  study  to 
the  surroundings  of  a  person,  and  observe  how 
he  is  affected  by  them,  we  must  study  the  con¬ 
ditions  external  to  him,  which  directly  and 
more  or  leas  constantly  have  a  relation  to  his 
life.  It  is  with  these  surroundings  that  the 
science  of  hygiene  has  to  deal. 

Now,  the  most  striking  of  the  outside  agencies 
which  constantly  influence  the  bodily  condition 
are  the  food  a  person  eats,  the  liquids  he  drinks, 
and  the  air  he  breathes.  These  have  already 
been  considered  (in  Part  I.)^  so  far  as  was  need¬ 
ful  for  our  understanding  of  their  general  use 
within  the  body.  But  all  details  regarding,  for 
example,  the  nature  and  composition  of  foods, 
the  sources  of  foods,  and  the  relation  between 
their  composition  amd  their  value  to  the  human 
body,  the  varieties  of  liquids  in  common  use, 
their  varying  properties  and  consequent  effects 
upon  the  body,  the  various  atmospheric  condi¬ 
tions  included  under  the  term  climate,  and  the 
influence  they  have  upon  human  life,  have  been 
omitted  in  Part  1.  as  foreign  to  the  immediate 
purpose  in  hand.  Tet  they  are  all  of  the 
utmost  importance.  Again,  the  activity  of  the 
skin  depends  largely  on  the  degree  of  beat  and 


moisture  of  the  external  atmosphere,  and  the 
activity  of  the  skin  is  remarkably  related  to 
the  action  of  the  kidneys,  so  that  a  change  in 
the  external  atmosphere  will  profoundly  affect 
the  whole  body.  We  can  modify  or  alter  the 
influence  exerted  by  the  atmosphere  by  the 
nature  and  amount  of  clothing  worn.  So  it 
becomes  of  extreme  interest  to  ask  how  and  why 
clothing  influences  healtin  Further,  while  a 
person  cannot  voluntarily  or  directly  affect  the 
action  of  his  heart,  the  activity  of  his  circu¬ 
lation,  or  the  rate  at  which  his  liver  and 
kidneys  remove  waste  from  the  body,  be  noay 
indirectly  but  powerfully  influence  all  these  by 
the  kind  of  work  or  exercise  be  engages  in. 
Therefore  the  effects  of  exercise  on  health, 
whether  in  the  form  of  work  or  play,  become  an 
important  part  of  the  study  of  hygiene. 

In  the  next  place  we  most  remember  how 
materially  man  alters  the  natural  conditions  of 
life,  how  very  different,  for  example,  may  be  the 
atmosphere  he  breathes  from  that  he  was,  so  to 
speak,  designed  to  breathe,  because  of  the  nature 
of  the  dwelling  in  which  he  lives,  because  of 
the  alteration  of  the  composition  of  the  air 
&om  the  addition  to  it  of  foreign  particles,  pro¬ 
duced  by  various  kinds  of  industry,  such  as 
chemical  works,  or  by  metal  grinding,  such  as 
brass  grinding,  &c.,  or  because  of  additions  to 
the  air  of  organic  impurities,  such  as  are  cast 
off  from  his  own  body  in  the  course  of  its 
natural  activity.  So  that  in  face  of  the  ever- 
increasing  developments  of  modern  industry, 
the  continual  new  departures  which  modem 
industrial  progress  renders  necessary,  and  the 
new  and  unusual  conditions  of  life  they  create, 
it  becomes  more  and  more  a  daily  and  urgent 
ueceesity  that  the  principles  of  health  should  be 
studied,  and  their  bearings  on  new  conditions 
realized. 

Every  one  who  endeavours  to  arouse  the 
public  interest  in  such  questions,  and  to  direct 
the  public  attention  to  them,  is  met  by  the 
question,  “How  comes  it  that  our  forefathers 
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lived  healthy  and  useful  lives  io  spite  of  their 
ignorance  of  such  principles,  and  how  should 
we  not  be  as  healthy  as  they  without  such 
knowledge?”  The  answer  is,  that  the  tendency 
for  men  to  mass  themselves  together  in  large 
communities  has  never  been  so  marked  as  in 
quite  recent  times;  and  it  is  the  formation  of 
large  communities  and  the  growth  of  crowded 
cities  that  create  conditions  hostile  to  health, 
and  render  necessary  the  deliberate  facing  of 
the  question  how,  in  spite  of  such  hostile  con¬ 
ditions,  health  may  yet  be  preserved.  Men 
must  be  considered  in  the  relationship  they 
bear  to  one  another,  simply  in  virtue  of  their 
proximity  to  one  another,  and  in  view  of  the 
influence  they  exert  on  one  another  because  of 
that  proximity. 

Each  individual  gives  off  organic  material 
from  his  lungs,  from  his  skin,  from  his  kidneys, 
and  from  his  bowels,  which  it  is  highly  undesir¬ 
able  that  his  neighbour  should  get  the  benefit 
of,  and  exceedingly  undesirable  if  he  happens 
to  be  suffering  from  a  disease,  which  may  be 
communicated  by  such  means,  as  many  diseases 
may  be  (see  Part  I.,  section  XIII.).  In  the  ordi¬ 
nary  course  such  organic  materials  would  un¬ 
dergo  destruction  by  natural  agencies.  In  con¬ 
tact  with  the  air  they  suffer  oxidation  or  com¬ 
bustion,  by  which  they  are  reduced  to  simple 
and  harmless  substances.  Material  cast  off  from 
the  body  and  thrown  upon  the  surface  of  the 
earth  rapidly  undergoes  such  combustion;  dis¬ 
charged  into  the  running  stream,  it  is  equally 
destroyed  by  the  agency  of  the  oxygen  con¬ 
tained  in  the  air  dissolved  by  the  water.  Now, 
while  “the  self-cleansing  properties  of  nature” 
are  sufficient  to  effect  their  purpose  speedily, 
where  men  live  in  scattered  groups  over  a  coun¬ 
try,  it  is  very  different  when  men  are  so  crowded 
together  that  the  amount  of  air-space  and  earth- 
B|)ace  for  each  becomes  reduced  to  a  minimum. 
To  take  an  actual  illustration,  there  are  ten 
rural  counties  in  Scotland  inhabited  at  the  rate 
of  only  41  persons  per  square  mile,on  the  average 
of  the  ten  years  18C6-1875,  while  in  Glasgow  we 
endeavour  to  live  in  the  proportion  of  53,224 
persons  per  square  mile.”  Supposing  the  per¬ 
sons  to  be  equally  distributed  over  the  square 
mile,  then  “in  the  ten  rural  counties  each  man, 
woman,  and  child  enjoys  an  ample  area  of  16 
acres,  and  is  296  yards  from  each  of  his  or  her 
neighbours;  while  in  Glasgow  each  citizen  is 
‘cribbed,  cabined,  and  confined’  within  less  than 
^th  of  an  acre,  and  is  only  8  yards  from  his 
nearest  neighbours.”  In  the  former  condition 


of  affaii-8  the  amount  of  air-space  and  earth- 
space  is  sufficient  to  ensure  the  constant  main¬ 
tenance  of  healthy  surroundings  and  the  speedy 
destruction,  by  natural  means,  of  waste  organic 
products.  In  the  latter  case  the  amount  of  waste 
is  so  enormous  that  nature  has  no  room  to  deal 
with  it,  and  special  means  need  to  be  devised 
for  the  removal  from  the  community  of  the 
waste,  whose  accumulation  means  serious  injury 
to  hetdtL  One  is,  therefore,  not  sur]>rised  to 
learn  that  “in  the  rural  counties  only  17  per 
1000  of  these  hajjpy  i)eople  die  annually,  while 
in  Glasgow  fully  30  perished  in  each  of  the 
years  fi-om  1866  to  1875.  Shall  we  say  that  in 
Glasgow  we  choke  and  hustle  each  other  out  of 
existence?”  (Dr.  Bussell).  In  proportion  as  men 
crowd  together,  in  a  similar  proportion  does  dis¬ 
ease  multiply  and  the  death-rate  increase.  So  we 
get  hold  of  “  the  idea,  that  vast  as  are  the  re¬ 
sources  of  nature,  they  are  not  without  limits; 
and  that  as  we  add  house  to  house,  and  man  to 
man,  in  our  cities,  we  had  better  have  a  care  how 
we  do  it.”  Thus  hygiene  does  not  only  study 
health  in  relation  to  the  individu.ai  but  in  its 
bearings  on  communities,  and  we  have  the  de¬ 
partments  of  private  and  public  health  estab¬ 
lished.  Inasmuch,  then,  as  each  individual  in 
a  community  may,  by  his  mode  of  life,  by  its 
effects  on  his  surroundings,  seriously  affect  the 
welfare  of  his  neighbours,  and  inasmuch  as  his 
neighbours  may  have  no  power  themselves  to 
put  an  end  to  his  injurious  influence,  it  becomes 
necessary  to  have  some  state  regulation  of  the 
conduct  of  individuals  in  relation  to  a  com¬ 
munity,  and  there  thus  arises  what  is  termed 
“  State  Medicine.” 

Hygiene,  then,  embraces  within  its  scope  not 
only  the  study  of  the  principles  of  health  in  re¬ 
gard  to  the  indi vid  ual,  the  food  he  eats,  the  water 
he  drinks,  the  air  he  breathes,  the  clothing  he 
wears,  the  exercise  be  engages  in,  the  dwelling 
in  which  he  lives,  the  occupation  at  which  he 
is  employed,  and  the  means  by  which  the  cast¬ 
off  waste  products  of  his  body  are  removed 
from  his  immediate  surrounding,  but  also,  in 
regard  to  communities,  the  steps  which  are  to 
be  taken  to  prevent  the  accumulation  of  such 
waste  products  and  the  consequent  spread  of 
disease  among  the  community,  and  such  like 
questions. 

In  this  portion  of  the  book  it  will  be  our 
business  to  study  food,  drink,  air,  exercise,  cloth¬ 
ing,  removal  of  waste,  ventilation,  drainage, 
&c.,  in  their  bearings  on  health,  in  an  order 
such  os  has  been  indicated. 
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Section  I. — FOODS. 


Food  and  Enorgy: 

TIu  Mtanbif  Fn«»yy— Potential  aad  Aetnal  Energy ; 

Tht  Soureet  ttf  Bntrgy;  The  ConierwUion  and  Transformation  of  EVierpir; 

The  Bnergy  of  Beat  and  of  Meehanieal  Work — The  Mechanical  Eqalralenl  of  Heat 
Food  at  a  Store  of  Energy — The  Energy  obtained  from  Tarloni  Fooda  by  Burning. 

The  Chemical  Oompoaltlon  of  the  Human  Body; 

Chetnieal  Elemente  found  in  the  Body; 

Chemical  Compoundt  found  in  the  Body— Water,  Inorgasio  Salta,  Proteida,  Starehea  and  Sagan,  Fata — 
Peroentagaa  of  Proxiaiate  Prlnciplea  of  the  Body. 

The  Nature  and  Chemical  Compoaltlon  of  Food-stufFia: 

The  Claeti/eation  of  Fooda— Proalmate  Principlea  of  Food  (Water,  Salta,  Proteida,  Starehea,  Sagan,  Fata); 
The  Fate  of  tariout  Food-etufe  and  their  Utet  in  the  Body. 

The  Composition  of  Animal  Fooda : 

L  yUrogenout  Animal  Foodt— 

Buttherf  Meat — Beef,  Mutton,  Pork,  Teal; 

Variout  Parte  of  Anitnalt—UyoT,  Kidney,  Tripe,  Bacon,  Foie  Oraa; 

Poultry  and  Oamt;  Eggt: 

FiiA— WhiUng,  Haddock,  Cod,  Sole,  Salmon,  Herring,  Mackerel,  Eel,  Ac,  Carlare,  Poiaonoms  Flab; 
3kai{-jU>— Lobatera,  Craba,  Oyaters,  Mnaaela,  Ac.; 

JfiUr— Arerage  Compoaltlon  of  Different  Animals'  (Cow,  Aaa,  Goat,  Mare,  SheepX  compared  with 
Human  Milk— Characten  of  Milk  and  Variations  due  to  Feeding.  Ao.;  Cream,  Buttermilk,  Ac.; 
Koumias; 

Chaaaa— Composition  and  QualiUea  of  rarioua  kinds  (Stilton,  Cheddar,  Oorgoniola,  Ac.); 

Variout  Animat  Foodt  Compared, 

II.  yon-yitrogenoue  Animal  Foodt— 

Butter,  Lard,  Dripping,  Oleo-maryatint  or  Butterine,  Ao. 

The  Compoaltlon  of  Vegetahle  Fooda: 

L  yilrogeneut  Vegetable  Foodt— 

CtrteXt  or  Oratna— Wheat  Flour  and  Bread,  Food-staffs  made  from  Wheat  (Semolina,  Macaroni, 
Vermicelli),  Oats  and  Oatmeal,  Barley,  Bye,  Maize  or  Indian  Com,  Bice,  Millet;  Buckwheat, 
Dari  or  Darra; 

htguminout  Plante  or  Pultet—Toot,  Beans  and  Lentils; 

Tubere  and  Beofa— Potatoes,  Sweet-potato,  Tam,  Carrots,  Tornlpe,  Beet-root,  Parsnip,  Jeroaalem 
Artichoke,  Badiahea,  Salsify; 

Serbaoeout  A rtielsa— Cabbage,  Caaliflower,  Savoy,  Ac.,  Spinach,  Celery,  Bhubarb,  Sea-kale;  Onion, 
Aapatagos,  Lettuce,  Endive; 

Fruits— Cncamber,  Vegetable  Marrow,  Tomato,  Apples,  Fears,  Plums,  Grapes,  Figs,  Dates,  Bananas, 
Bread-fruit,  Nuts  and  other  Fruits; 

Fttivi— Mushroom,  Morel,  Tmfllee; 

Seet-teetd—biou,  Ae. 

II.  yon-yUrogenout  Vegetable  Foodt— 

Starchy  Foodt— Sega,  Corn-flour,  Arrow-root,  Tapioca  and  Cassava,  Tcua-le-mola; 

Sugary  Feeds— Sugar,  TTescle  and  Symp,  Honey,  Manna; 

Vegetable  Oile. 
m.  Condimentt. 

Compariton  betioeen  Animal  and  Vegetable  Foodt. 

The  Adulterations  of  Food-atuf^  and  Unwholesome  Food. 

The  Digestibility  of  Food: 

Time  oeeupied  in  Digettion  of  Dif treat  Foodt; 

The  Quantity  of  DiftreOL  Foodt  that  is  Digetted. 

The  Principles  of  Cooking. 

The  Construction  of  DIetsuHes: 

Quantity  0/  Food  required  per  Day— Standard  Diet,  Starvation  Diet, 

Variatione  in  Quantity  eauted  by  Age,  Sex,  Work,  or  Sxereitt: 

The  Regulation  of  Diet  according  to  Season  or  Climate; 

Diet  for  Training; 

Beonomy  in  Dist-What  Kind  of  Diet  yields  Everything  raqaired  for  Health  and  Work,  at  least  eoatt 
Eferte  of  Ereeeeine  or  Deficient  Diet; 

Diet  tuUeMefor  SpeeioU  Bodily  Comditiont — Corpulence  (Banting's  SystemX  Diabetes,  Gont,  Ac. 

Diets  for  Invalide  and  Infants— Beef-tea,  Artlflclally  Digested  Foods,  Analyses  of  Various  Infantd 
and  other  Prepared  Fooda 
The  Preaervatlon  of  Food. 
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FOOD  AND  ENERGY.  | 

The  Meaning  of  “  Energy.”— The  human  ' 
body  has  already  been  com(kared  to  a  steam- 
engine  in  working  order.  If  the  engine  is  to 
be  kept  working  and  in  good  condition  two 
things  are  needful — (l),the  engineer  must  repair 
regularly  any  tear  and  wear,  the  result  of  the 
working  of  the  machine,  and  (2X  a  regular 
supply  of  fuel  must  be  kept  up  to  maintain  the 
steam.  The  full  meaning  of  the  first  of  these 
conditions  is  plain  enough;  it  will  help  us 
materially  in  arriving  at  a  proper  understand¬ 
ing  of  the  nature  and  purpose  of  food  if  we 
consider  more  fully  what  the  second  implies. 

The  steam-engine,  as  it  stands  completed  in 
the  engineer’s  shop,  may  be  a  perfect  instru¬ 
ment,  and  yet  it  will  stand  motionless  and  idle, 
till  the  crack  o’  doom,”  unless  something  more 
be  supplied  to  it.  It  possesses  all  the  working 
parts,  properly  connected  together,  but  it  has 
no  motive  power.  It  lacks  the  powtr  of  doing 
vorkf  that  is  it  poasesses  no  energy,  for  “energy” 
is  defined  as  the  power  of  doing  work.  How 
does  the  steam-engine  obtain  this  power?  It 
obtains  it  from  steam  at  high  pressure.  Steam 
at  high  pressure  possesses  energy,  energy  stored 
up,  so  long  as  the  steam  is  imprisoned  in  the 
boiler ;  but  as  soon  as  the  steam  is  allowed  to 
expand  into  the  cylinder  against  the  piston-rod, 
its  energy  is  liberated,  and  appears  in  the  form 
of  mechanical  movement,  in  the  motion  of  the 
piston  and  the  wheels  to  which  it  is  connected. 
The  energy,  or  power  of  doing  work,  stored  up 
in  steam  at  high  pressure  becomes  transformed 
into  energy  liberated,  work  actually  done,  in  the 
moving  steam-engine  as  it  lifts  or  transports  the 
load  attached  to  it  Thus  we  may  have  energy 
stored  up,  or  as  it  is  called  potential  energy, 
the  power  of  doing  work  not  in  operation,  and 
we  may  have  energy  liberated,  actual  energy, 
the  power  of  doing  work  in  actual  operation. 
There  are  many  illustrations  of  this  difference 
between  potential  or  stored  energy  and  actual 
energy.  A  water-dam  is  a  store  of  energy.  The 
dammed-up  water  has  the  power  of  doing  work, 
but  so  long  as  it  is  confined  behind  its  barriers 
it  remains  only  potential  energy.  If  the  gates 
are  raised  and  the  water  allowed  to  flow  away, 
its  energy  la  liberated,  and  in  its  course  to  the 
sea  may  turn  many  mill-wheels,  so  that  the  po¬ 
tential  energy  of  the  dammed-up  water  becomes 
transformed  into  the  actual  energy  of  the  mill¬ 
stones  as  they  grind  the  flour.  A  wound-up 
clock-spring  is  another  illustration  of  potential 
energy.  VHiile  the  spring  is  held  by  its  catch 


I  the  energy  is  stored,  but  as  soon  as  the  spring  is 
I  permitted  slowly  to  uncoil,  its  energy  is  liberated, 

^  becomes  actual,  and  appears  in  the  movement  of 
the  clock-work.  Thus  steam  at  high  pressure, 
a  head  of  water,  a  coiled  spring  are  all  illus¬ 
trations  of  energy  in  the  potential  condition, 
capable  of  becoming  changed  into  actual  energy, 
as  soon  as  the  steam  is  permitted  to  expand, 
the  water  to  seek  the  low  level,  and  the  spring 
to  uncoil.  The  winds  are  illustrations  of  actual 
energy,  energy  being  liberated,  actual  energy 
which  is  utilized  by  the  sails  of  a  ship  or  the 
arms  of  a  windmill. 

The  Sources  of  Energy.— Now  the  ques¬ 
tion  arises,  where  did  the  energy  in  each  case 
come  from  ?  how  does  steam  or  a  head  of  water 
or  a  coiled  spring  come  to  possess  the  power  of 
doing  work?  Take  the  head  of  water  to  begin 
with.  It  is  plain  that  its  power  of  doing  work 
is  due  to  its  position  above  the  sea-level.  As 
soon  as  it  reaches  the  sea-level  its  power  of 
doing  work  is  gone.  It  is  the  mass  of  water  in 
its  course  downwards  to  the  sea  that  can  do 
work.  It  is  also  plain  that  the  higher  the  dam 
is  above  the  sea-level,  and  the  larger  the  quan¬ 
tity  of  water  collected  in  it,  the  more  work  will 
be  got  out  of  it,  the  larger  and  the  more  numer¬ 
ous  may  be  the  mill-wheels  which  it  will  turn 
in  its  downward  course.  In  short,  if  the  height 
of  the  water  above  the  sea-level  be  known,  and 
the  quantity  of  water  in  the  dam,  one  could 
obtain  an  exact  idea  of  the  stored-up  energy  it 
represented,  and  of  the  amount  of  work  that 
could  be  got  out  of  the  water  in  its  descent 
Suppose  two  dams,  containing  each  the  same 
quantity  of  water,  but  one  only  half  the  height 
above  sea-level  of  the  other,  the  water  flowing 
from  the  high  one  would  be  able  to  do  twice 
the  amount  of  work  done  by  the  water  from 
the  low  one.  In  short,  the  energy  of  falling 
water  is  the  same  as  that  of  a  falling  weight, 
which  depends  on  the  amount  of  the  weight 
and  the  distance  throu^  which  it  has  to  fall. 
The  stored-up  energy  of  a  head  of  water  may, 
then,  be  called  potential  energy  of  j>otition,  and 
the  question,  how  did  the  water  come  to  possess 
energy?  wiU  be  answered  if  we  can  tell  how  the 
water  came  to  be  so  high  above  the  sea-level. 
The  answer  is  easy.  The  water  is  the  collected 
rain  which  has  fallen.  And  what  is  the  rain? 
Rain  is  originally  vapour  raised  from  the  sea, 
&C.,  by  the  beat  of  the  sun.  The  warm  vapour 
passing  through  the  atmosphere  comes  into 
contact  with  colder  portions,  douds  are  formed, 
and  finally  the  vapour  is  condensed  by  the  cold 
and  falls  as  rain.  Collected  in  the  uplands  it 
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forms  a  head  of  water.  It  ia  the  heat  of  the 
suu,  then,  that  raised  the  water  from  the  sea- 
level  to  the  height,  jost  as  tmlj  as  a  man  maj 
raise  a  weight  from  the  ground  and  place  it  in 
a  high  position ;  and  the  energy  of  the  head  of 
water  is  really  stored-np  energy,  which  at  a 
previous  time  had  been  liberated  from  the  sun. 
The  actual  energy  of  the  sun,  as  it  does  work 
in  raising  water  from  the  ocean  as  vapour,  be¬ 
comes  transformed  into  the  potential  energy 
of  the  mill-dam,  and  the  potential  energy  of 
the  mill-dam  becomes  re-transformed  into  the 
actual  energy  of  the  falling  water  as  it  turns  the 
mill-wheeL  When  the  water  reaches  the  sea — 
and  part  of  it  before  that — it  may  become  again 
raised  by  the  sun’s  heat  in  the  form  of  vapour 
to  fall  as  rain  among  the  hills,  and  the  circle  of 
transformation  may  go  on  again.  The  power 
of  doing  work  posseased  by  a  head  of  water  is 
thus  derived  from  the  sun.  What  of  the  energy 
of  winds?  Winds  are  due  to  differences  of  tem¬ 
perature  in  the  air,  the  differences  producing 
currents  in  the  atmosphere.  Take  the  case  of 
the  trade-winds.  The  sun’s  rays,  beating  directly 
upon  the  equator,  heat  enormous  masses  of  air, 
which  rise  and  flow  north  and  south  towards  tiie 
colder  regions  of  the  poles,  whUe  colder  currenta 
flow  in  from  both  aides  to  the  equator,  become 
heated,  and  in  their  turn  rise  and  spread  out¬ 
wards  above.  The  energy  of  wind  currents  is 
thus  also  derived  from  the  sun. 

Let  us  think  of  the  ooUed  spring,  whence  is 
its  energy  obtained  ?  The  q)ring  was  coiled  by 
the  strength  of  aomeone^s  hand.  The  person 
who  turned  the  key  expended  energy,  did  work, 
in  the  act  But  the  energy  liberated  from  the 
muscles  of  his  hand  and  atm  as  he  turned  the 
key  was  not  lost;  it  was  being  stored  in  the 
coiling  Bpnng,  and  would  again  be  liberated  in 
keeping  the  clock-wcu-k  going.  The  energy  of 
the  person’s  muscle  was  derived  from  food  con¬ 
sumed,  and  we  shall  see  by  and  by  (p.  628) 
that  this  energy  too  is  in  its  origin  traceable 
back  to  the  snn. 

Now  let  us  return  to  the  steam-engine;  its 
energy  is  derived  from  pressure  of  steam,  but 
how  is  the  potential  energy  of  steam  at  high 
pressure  obtained?  The  steam  is  raised  from 
water,  placed  in  a  boiler  over  a  furnace  in 
which  fuel,  let  us  say  coal,  is  burned.  It  is  the 
heat  derived  from  burning  coal  that  raised  the 
steam  so  abundantly.  So  that  the  mechanical 
work  done  by  the  engine  is  derived,  through 
pressure  of  steam,  from  the  energy  of  heat.  It 
appears,  then,  so  far  as  the  steam-engine  is  con¬ 
cerned,  that  the  energy  it  liberates  in  doing 


work  is  derived  from  coal  The  coal  is  the 
store  of  energy,  a  mass  of  potential  energy,  and, 
in  the  act  of  burning,  its  stored-up  energy  ia 
liberated  and  appears,  through  the  medium  ot 
the  mechanical  parts  of  the  engine,  as  mechani¬ 
cal  work.  But  how  does  the  coal  come  to  be 
a  store  of  energy — what  is  coal?  Of  every 
pound  of  coal  rather  more  than  {tbs  consist  of 
the  chemical  element  called  carbon.  Now  car¬ 
bon  has  a  strong  attraction  for  oxygen  gas,  the 
chief  gas  in  ordinary  atmospheric  air.  When 
carbon  and  oxygen  unite,  there  is  formed  a  third 
substance,  which,  in  ordinary  circumstances,  is 
a  colourless  gas.  This  union  takes  place  with 
such  force  that  an  enormous  quantity  of  heat 
ia  produced.  If  any  two  bodies  are  caused 
violently  to  clash  together  heat  is  produced  by 
the  force  of  collision.  If  cold  iron  be  rapidly 
hammered  on  an  anvil,  in  a  short  time  it  will 
be  perceptibly  warm.  The  particles  of  carbon 
having  a  strong  chemical  attraction  for  the 
particles  of  oxygen  gas,  as  soon  as  they  get  the 
opportunity  they  rush  together,  and  the  collision 
of  the  uniting  particles  liberates  heat.  So,  at 
least,  we  may  explain  it  to  our  minds.  To  this 
process  of  uniting  with  oxygen  the  terms  burn¬ 
ing,  combustion,  or  oxidation  are  applied.  If 
we  were  to  express  in  scientific  terms  such  an 
ordinary  everyday  fact  as  that  “the  fire  bums,” 
we  mig^t  say  “  the  coal  ia  undergoing  oxidation 
in  the  grate.”  It  is  not  neoessaiy  to  speak  by 
the  card  in  this  way,  but  it  is  very  neoessaiy  to 
remember  that,  when  the  fire  bums,  what  ia 
really  happening  is  that  the  carbon,  of  which 
the  coal  mainly  consists,  is  uniting  with  ths 
oxygen  contained  in  the  air,  with  the  result 
that  carbonic  add  gas,  among  other  products, 
is  formed  and  escapes  up  the  chimney,  and  a 
great  amount  of  heat  is  given  off  by  the  force 
of  the  chemical  combination.  In  the  case  ot 
coal  the  union  with  oxygen  needs  encouragement 
to  begin  with,  and  the  needed  encouragement 
is  afforded  by  applying  a  light  to  the  coaL 
Once  it  has  made  a  start  it  goes  on,  howevsr, 
vigorously,  provided  the  supply  of  oxygen  is 
plentiful,  provided,  that  is,  there  is  plenty  of  air, 
and  a  draft  of  air  to  bring  fresh  supplies  to  the 
fire.  Everybody  knows  that,  if  the  chimney 
“will  not  dmw,”  the  fire  goes  out,  that  is,  there 
is  not  suffident  draft  to  bring  fresh  supplies  ot 
air  (which  contains  the  oxygen)  quickly  enough 
to  permit  the  union  to  go  on.  If  the  fire  is 
languishing,  someone  goes  for  ths  bellows  and 
speedily  blows  the  fire  into  a  blaxe ;  that  is,  by 
means  of  the  bellows  large  quantities  of  oxygen 
are  quickly  driven  into  the  fire,  and  the  rate 


528 


[SMt-L 


THE  TRANSFORMATION  OF  ENERGY. 


of  chemical  combustion  is  so  much  increased 
that  the  heat  becomes  very  great.  It  is  in  this 
process  of  union  with  oxygen,  then,  or  oxidation 
process,  that  beat  is  liberated;  and  heat  is  liber¬ 
ated  wherever  that  process  occurs.  The  heat 
may  not  be  perceptible  if  the  process  is  slow, 
but  wherever  the  process  is  very  rapid  the  beat 
is  great.  We  are  thus  enabled  to  understand 
that  the  energy  of  beat  as  thus  derived  is  the 
result  of  the  energy  of  chemical  attraction. 

But  we  hare  not  yet  answered  fully  the  ques¬ 
tion  of  the  source  of  the  energy  of  coal.  How 
did  carbon  come  to  be  in  the  form  of  ooall 
Coal  is  derived  from  vegetable  matter.  Beds  of 
coal  were  originally  masses  of  vegetation,  per¬ 
haps  in  some  primeval  forest.  The  vegetable 
matter  has  become  covered  over,  and,  under  the 
influences  of  temperature,  moisture,  and  pres¬ 
sure,  chemical  changes  have  gone  on  in  the  slow 
course  of  ages,  which  have  resulted  in  convert¬ 
ing  the  original  plants,  shrubs,  and  trees  also, 
it  may  be,  into  masses  of  coaL  The  carbon, 
then,  of  the  coal  has  originally  formed  part  of 
the  structure  of  a  living  plant.  Now  the  carbon 
does  not  exist  in  the  living  plant  in  the  simple 
form  of  the  chemical  element,  but  built  up  into 
highly  complex  compounds  in  the  form  of  fate, 
oils,  starches,  and  sugars.  All  these  are  com¬ 
pounds  of  carbon  manufactured  or  built  up  by 
the  plant  in  the  course  of  its  life.  The  plant 
obtains  the  carbon,  which  it  thus  builds  up, 
from  the  atmospheric  air,  in  which  it  exists  in 
the  form  of  the  gas  we  have  already  mentioned, 
carbonic  acid  gas.  That  gas,  we  have  seen,  is  a 
chemical  compound  of  carbon  and  oxygen,  and 
the  plant  seizes  upon  this  compound  in  the  air, 
splits  it  up,  liberates  the  oxygen,  retains  the 
carbon  and  builds  it  up  in  its  body  into  the 
complex  fats,  starches,  &c.  In  this  building-up 
process  the  plaut  does  work,  just  as  a  man  does 
work  in  lifting  a  weight  or  coiling  a  spring,  and 
the  energy  it  thus  expends  is  stored  up  in  its 
body  in  the  starch  or  fat  it  has  manufactured, 
just  as  a  man  stores  up  the  energy,  expended  in 
lifting  the  weight  or  coiling  the  spring,  in  the 
weight  he  has  lifted  or  the  spring  he  has  coiled. 
The  plant,  therefore,  stores  energy  in  the  com¬ 
plex  carbon  compounds  it  produces.  Where 
did  the  plant  get  the  energy  to  do  this?  It  has 
been  shown  that  the  plaut  can  only  separate 
carbon  from  the  atmosphere  and  build  it  up  in 
its  own  body  under  the  influence  of  the  sun’e  ray$. 
Unless  the  sun’s  rays  were  poured  upon  it  it 
would  cease  to  do  this  and  die.  In  the  end  it 
comes  to  this,  then,  and  this  is  the  important 
point,  that  the  energy  of  the  plant  is  derived 


from  the  sun,  and  that  the  eneigy  of  the  sun’s 
rays  is  stored  up  in  the  plant  in  the  form  of  fats, 
oils,  sugars,  and  starches,  and  such  carbon  com¬ 
pounds.  This  stored-up  energy  becomes,  under 
the  influence  of  temperature,  pressure,  &c., 
already  referred  to,  the  stored-up  energy  of  coal. 
When  we  bum  coal  we  liberate,  by  the  agency 
of  chemical  combination,  the  energy  which, 
countless  years  before,  the  plant  had  stored  up 
from  the  sun’s  rays,  and,  by  appropriate  means, 
convert  it  into  the  energy  of  steam  at  high  pres¬ 
sure,  and  then  obtain  it  as  work  done  in  the 
form  of  mechanical  motion. 

Thus  we  find  the  energy  of  a  head  of  water, 
of  currents  of  sir,  and  of  coal,  are  ultimately 
derived  from  the  sun,  from  which  source  there 
thus  really  proceeds  practically  all  the  power  of 
doing  terrestrial  work. 

In  the  case  of  coal  we  see  a  remarkable  circle 
of  changes  similar  to  that  observed  in  the  case 
of  a  head  of  water.  The  plant  stores  the  energy 
of  the  sun ;  in  time  the  stored  energy  reaches 
us  as  coal.  We  bum  the  coal  and  liberate  tho 
energy.  In  this  act  carbonic  acid  gas  is  formed 
and  passed  into  the  atmosphere.  The  plant 
seizes  upon  the  gas  and  under  the  infiuence  of 
the  sun  again  converts  the  carbon  into  a  store, 
of  energy,  to  be  again  liberated,  and  so  on. 

Further,  we  have  traced  the  building  up  of 
fats,  oils,  starches,  and  sugars  in  the  plant  to 
the  energy  of  the  sun.  But  these  form  a  large 
portion  of  man’s  food,  and  the  exclusive  food 
of  animala  used  by  man  for  food — the  ox,  sheep, 
&C.  The  food  of  man  is  then  the  stored-u)* 
energy  of  the  sun,  which  man  takes  into  bis 
body.  In  his  body  he  liberates  that  energy  in 
the  form  of  heat  and  mechanical  work,  so  that 
the  energy  he  expends  in  lifting  a  weight,  coil¬ 
ing  a  spring,  &c.,  is  energy  derived  originally 
from  the  sun. 

The  Conservation  and  Transformation 
of  Energy. — In  the  preceding  paragraphs  we 
have  had  illustrations  of  the  fact,  the  discov¬ 
ery  and  proof  of  which  form  one  of  the  chief 
triumphs  of  modem  science,  that  energy  is  never 
lost.  When  energy  seems  to  disappear,  in  reality 
it  does  not  do  so;  it  simply  assumes  another 
form.  The  energy  of  chemical  action  may  be¬ 
come  transformed  into  the  energy  of  heat,  that 
of  heat  may  assume  the  form  of  mechanical 
work.  The  energy  expended  in  the  form  of 
mechanical  work,  as  in  lifting  a  weight,  is  not 
lost,  but  becomes  potential  energy  of  position, 
for  the  weight  as  it  descends  may  do  work  or 
liberate  heat  and  so  on.  Thus  we  have  an  idea 
of  what  is  meant  by  the  modem  law  of  the 
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conservation  of  energy,  the  law  which  states 
that  energy  is  never  lost,  and  also  of  what  is 
meant  by  the  Uansformation  of  energy,  which 
explains  what  takes  place  when  energy  seems 
to  disappear.  The  right  understanding  of  this 
is  of  the  utmost  importance  in  our  study  of 
foods. 

The  Energy  of  Heat  and  of  Meehanieal 
Work. — I-et  us  return  again  to  our  illustration 
of  the  steam-engine.  We  have  seen  that  the 
power  of  doing  work  possessed  by  the  steam- 
engine  is  obtained  from  the  coal  in  the  form  of 
heat  If  it  is  true  that  energy  is  never  lost,  and 
if  we  suppose  our  engine  to  be  a  perfect  one, 
so  that  all  the  heat  given  off  from  the  coal  is 
converted  into  work  done  by  the  engine,  then 
the  amount  of  work  which  the  engine  can  do 
ought  to  be  exactly  measured  by  the  amount  of 
heat  given  off  from  the  coaL  Is  this  true? 
Does  a  certain  amount  of  heat  always  represent 
a  certain  amount  of  mechanical  work,  so  that 
given  a  certain  amount  of  heat,  one  can  calculate 
from  it  the  amount  of  mechanical  work,  assum¬ 
ing  that  all  the  energy  of  heat  is  converted  into 
work  done?  There  is  such  a  definite  relation, 
and  it  was  proved  by  two  men,  working  inde¬ 
pendently  of  one  another,  Julius  Robert  Mayer 
(1842),  a  Schwabian  physician,  and  James  Pres¬ 
cott  Joule  ( 1846-1847 ),  a  manufacturer  of 
Manchester.  To  determine  the  relationship, 
it  is  plain  one  must  have  to  begin  with  stand¬ 
ards  of  measurement  for  heat  and  work  done, 
just  as  to  determine  the  weight  of  any  body  one 
most  have  a  standard  of  weight,  namely,  the 
pound  weight.  The  standard  measure  of  heat 
is  the  amount  heat  necessary  to  raise  the 
temperature  of  one  pound  weight  of  water  at 
the  freezing-point  one  degree  on  the  Fahrenheit 
scale.  This  amount  of  heat  is  called  the  unit  of 
heat,  and  is  called  the  calorie,  as  the  standard 
of  weight  is  called  the  pound,  or  the  standard 
of  length  the  yard.  Ten  pounds  weight  of  water 
heated  by  1  degree  Fahrenheit  represent  10 
heat  units,  or  10  calories.  The  standard  of 
work  is  the  amount  of  work  done  in  raising 
a  weight  of  1  pound  1  foot  high.  This  is  the 
unit  of  work  or  the  foot-pound.  When  a  man 
raises  a  weight  of  1  stone  1  foot  high,  he  is 
said  to  do  14  foot-pounds  of  work,  and  if  he 
raises  2  stones  (28  pounds)  10  feet  high,  he  does 
280  (28  multiplied  by  10)  foot-pounds  of  work. 
Now,  the  question  is,  is  there  any  exact  relation 
between  the  calorie,  or  unit  of  heat,  and  the 
foot-pound,  or  unit  of  work?  for  if  there  is,  it 
will  be  necessary  only  to  measure  bow  many 
units  of  heat  are  given  off  from  the  burning  , 


of  1  pound  of  coal  to  determine  how  muck 
mechanical  work  can  be  got  out  of  the  eneigy 
thus  liberated  from  the  coal  Now,  we  have 
said  that  a  man  expends  energy  in  raising  a 
weight  to  a  certain  height,  and  the  quantity  of 
energy  depends  on  the  weight  and  the  height 
to  which  he  has  lifted  it ;  and  further,  that  the 
energy  thus  expended  is  stored  up  in  the  weight ; 
when  the  weight  is  allowed  to  fall  the  energy  is 
liberated.  If  the  weight  have  a  cord  attached 
to  it  and  the  cord  be  wound  round  some  piece 
of  clock-work,  the  liberated  energy  will  be  em¬ 
ployed  in  doing  work.  If  a  weight  of  10  lbs.  be 
raised  60  feet,  then  it  has  stored  up  in  it  600 
foot-pounds  of  energy.  Well  then,  to  determine 
the  relation  between  heat  and  mechanical  work. 
Joule  used  an  apparatus  represented  in  Fig.  190. 


Fig.  IW.— Joule'i  Apiwnta*  foe  the  DetemliiAtlon  of  the 
Ueehealal  EQulTalent  of  Beet 


It  consisted  of  a  box  in  which,  fixed  to  an  axle, 
was  a  set  of  eight  small  paddles  (p).  Tlie  axle  pro¬ 
jected  out  of  the  box  and  had  wound  round  it 
a  cord,  which  passed  over  a  drum,  and  con¬ 
nected  to  the  cord  was  a  certain  weight  (w). 
When  the  weight  was  allowed  to  fall,  the  drum 
revolved,  the  axle  was  turned  and  with  it  the 
paddles  in  the  box.  The  box  contained  a 
weighed  quantity  of  water,  the  temperature  of 
which  was  taken.  The  revolving  paddles  agi¬ 
tated  the  water.  A  thermometer  (<)  fitted  into 
the  box  dipped  into  the  water.  If  the  water 
became  warmer  the  thermometer  indicated  the 
amount  of  heat.  Joule  allowed  the  weight  to 
fall,  causing  the  water  to  be  churned,  and  then 
he  found  that,  by  the  churning,  the  water  was 
warmed.  That  is  to  say,  the  energy  liberated 
by  the  falling  weight,  was  transformed  into  the 
mechanical  work  of  the  revolving  paddles,  and 
that  again  was  transformed  into  the  energy 
of  heat  Joule  found  that  by  a  weight  of  1  lb. 
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falling  772  fe«t,  I  lb.  weight  of  water  wiib  raised 
one  degree  in  temperature.  That  is  to  aaj,  772 
units  of  work,  or  foot-pounds,  were  equal  to  1 
unit  of  heat  or  1  calorie.  We  have  seen  that  the 
energy  liberated  by  a  weight  of  1  lb.  falling  772 
feet  is  the  same  amount  of  energy,  as  is  expended 
in  raising  1  lb.  772  feet  high.  So  that  we  might 
put  the  result  thus:  the  amount  of  energy 
which,  appearing  as  heat,  will  warm  1  Ib.  of 
water  by  1  degree  Fahrenheit,  will,  if  converted 
into  mechanical  work,  raise  1  lb.  weight  772 
feet  in  the  air,  or,  what  is  the  same  thing,  will 
raise  772  pounds  I  foot  high.  This  number 
772  is,  therefore,  called  the  rrtechanical  equiva¬ 
lent  of  heat.  In  short,  1  unit  of  heat  is  equal 
to  772  units  of  work.  If,  then,  a  certain  mass 
of  coal  yields  10  heat  units,  we  can  tell  how 
much  work  it  represents.  Multiply  by  772. 
The  energy  stored  up  in  the  coal,  if  all  converted 
into  mechanical  work,  will  raise  7720  pounds 
1  foot  high,  or  1  pound  7720  feet  high.  Similarly, 
if  the  weight  of  a  ton  has  been  raised  10  feet 
high,  we  can  tell  how  much  heat  that  representa 
One  ton  is  equal  to  2240  pounds.  That  has 
been  raised  10  feet,  so  that  22,400  foot-pounds 
of  work  have  been  done.  But  772  foot-pounds 
are  equal  to  1  heat  unit  Therefore  22,400 
divided  by  772  will  give  the  amount  of  heat, 
in  heat  unite,  represented  by  the  raising  of 
the  ton  weight  It  is  equal  to  fully  29  heat 
unite. 

Here,  then,  is  a  means  of  determining  the 
amount  of  energy  stored  up  in  any  substance, 
such  as  coal,  wood,  oil,  &c.  It  is  only  necessary 
to  bum  a  given  weight  of  the  substance,  say 
1  pound,  and  to  find  how  much  water  the  heat 
produced' will  warm  by  1  degree  Fahrenheit. 
The  figure  obtained  expresses  the  unite  of  heat, 
or  calories,  yielded  by  the  substance,  and  this, 
multiplied  by  772,  gives  the  mechanical  work 
which  the  energy  stored  up  in  the  1  lb.  of  sub¬ 
stance  might  perform,  m/ppoting  all  the  heat 
could  be  converted  into  mechanical  work. 

Now,  various  observeis  have  determined  by 
experiments  the  amount  of  heat  given  off  from 
very  many  different  substances,  so  that  there  are 
now  ready  to  one’s  hands  the  means  of  determin¬ 
ing  the  value  of  these  substances  for  the  doing  of 
work.  Tbe  method  by  which  the  results  were 
obtained  it  will  be  interesting  to  note.  The 
instrument  used  to  determine  the  amount  of 
heat  given  off  by  a  body  in  burning  is  called  a 
calorimeter,  or  measurer  of  beat.  It  is  repre¬ 
sented  in  Fig.  191.  It  consists  of  a  small  chamber 
(c)  within  a  much  larger  one  (n).  The  space  be¬ 
tween  the  two  chambers  is  filled  with  water,  the 


quantity  of  which  is  measured.  A  thermometer 
(t)  dips  into  the  water  to  indicate  the  tempera¬ 
ture.  Intheinnerchamber  is  placed  the  substance 
to  be  burned.  The  heat  given  off  in  the  process 
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of  burning  is  communicated  to  the  water,  various 
careful  arrangements  being  made  to  prevent  it 
being  otherwise  lost  When  all  the  substanos 
has  been  burnt,  the  temperature  of  the  water  is 
read  off,  and  as  the  quantity  of  water  is  known, 
the  unite  of  heat  are  readily  ascertained.  It  has 
been  determined  by  such  means  that  1  Ib.  of 
wood  charcoal,  if  completely  burned,  will  yield 
8080  heat  unite,  that  is  will  raise  the  tempera¬ 
ture  of  8080  pounds  weight  of  water  by  1  degree 
Fahrenheit  This  heat  we  have  seen  is  the 
result  of  the  chemical  union  of  the  carbon,  of 
which  charcoal  consists,  with  oxygen.  Now, 
there  is  a  gas  called  hydrogen,  which,  when 
chemically  combined  with  oxygen,  forms  water. 
This  gas  buma  It  is  its  presence  in  ordinary 
ooal-gas  that  makes  the  gas  bum.  When 
hydrogen  is  burned  with  a  stream  of  oxygen 
a  flame  of  most  intense  heat  is  produced.  It 
is  this  flame  directed  on  a  cylinder  of  lime 
that  gives  the  intense  light,  the  lime-light,  so 
commonly  used  for  magic  lanterns.  One  pound 
weight  of  hydrogen  when  completely  burnt 
yields  no  less  than  34,460  unite  of  heat. 

We  see,  then,  what  an  enormous  quantity  of 
heat  is  given  off  by  carbon  and  hydrogen,  and 
we  have  learned  how,  from  the  quantity  of  heat, 
we  can  determine  the  value  of  these  substances 
for  the  |»oductiou  of  mechanical  work.  Any¬ 
one  who  thoroughly  understands  this  is  pro¬ 
vided  with  the  means  of  estimating  the  value 
of  different  substances  used  as  food-staffs. 
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Food  as  a  Store  of  Energy.— In  the  pre- 
riooB  paragraphs  it  has  been  neoeasary  to  notice 
that  fats,  oils,  starches,  sugars,  are  built  up  by 
the  plant  out  of  chemical  elements,  which  they 
obtain  from  the  atmosphere  and  also  from  the 
•oil  Now  these  different  kinds  of  food-stuffs 
all  consist  of  three  elements,  carbon,  hydrogen, 
and  oxygen,  but  arranged  and  combined  in  a 
highly  complex  way.  We  have  seen,  moreover, 
that  the  building  up  of  these  elements  implies 
the  expenditure  of  energy,  and  that  the  energy 
expended  in  the  process  is  stored  up  in  the 
ntanufactured  substances.  If  these  substances 
be  broken  down  and  reduced  to  their  elemen¬ 
tary  form,  the  stored-up  energy  will  be  liber¬ 
ated  This  breaking  down  can  be  effected  by 
the  process  of  oxidation  or  burning,  by  whidi 
the  carbon  unites  with  oxygen  to  form  carbonic 
acid  gas,  and  the  hydrogen  unites  with  oxygen 
to  form  water.  The  oxygen  contained  within 
the  substances  tbemadves  is  used  for  the  pro¬ 
cess,  but  is  not  sufficient,  and  more  requires  to 
be  supplied  from  without.  In  the  oxidation 
process,  whether  it  takes  place  rapidly  or  slowly, 
the  stored-np  energy  is  released  in  the  form  of 
heat,  and  from  the  quantity  of  heat  liberated 
can  be  estimated,  in  the  way  already  described, 
the  value  of  the  food-stuff  for  the  production  of 
mechanical  woik.  This  is  true  not  only  of  the 
tats,  starches,  &c.,  that  may  be  stored  op  in  a 
{dant,  which,  from  one  point  of  view,  may  be 
considered  as  something  apart  from  the  body  of 
the  {dant  itself,  but  is  true  also  of  the  tissue  of 
the  plant  itself,  of  the  living  matter  or  proto- 
(dasm  of  the  plant,  within  which  the  living 
processes  of  the  plant  are  accomplished.  The 
protoplasm  or  living  tissue  of  jdants,  as  of  ani¬ 
mals,  consists  mainly  of  four  elements,  the  three 
already  named,  carbon,  hydrogen,  and  oxygen, 
and  another  of  inSnite  importance,  nitrogen, 
along  with  sulphur  and  sometimes  phosphorua 
If  a  plant  be  burned,  the  protoplasm  becomes 
oxidized  into  carbonic  acid  gas,  and  water,  and 
also  into  ammonia,  the  ammonia  containing  all 
the  nitrogen,  which  had  existed  in  the  organ¬ 
ized  matter  of  the  plant,  the  oxidation  being 
accompanied  as  before  by  the  liberation  of 
energy  in  the  form  of  heat.  Animals  feed  on 
plants,  some  of  them  exclusively,  and  build  up 
the  compounds  found  in  the  vegetable  food  into 
still  more  complex  substances  in  their  own  body, 
forming  thereby  muscle,  blood,  bone,  fat  and 
so  on.  Part  of  the  food  is  never  built  up 
into  the  body  of  the  animal,  but  stays  in  the 
body  only  long  enough  to  be  broken  down  into 
simpler  and  unorganized  bodies,  in  order  that 


the  energy  contained  within  it  may  be  liberated 
for  the  use  of  the  animaL  Man  consumes  as 
food  both  vegetable  and  animal  structures,  uses 
it  partly  to  build  up  the  structure  of  his  own 
body,  and  breaks  part  of  it  down  into  elemen¬ 
tary  substances  in  order  to  obtain  from  it  the 
stored  energy  it  containa  Food,  then,  whether 
animal  or  vegetable,  consists  oi  elementaiy  sub¬ 
stances  built  up  into  complex  forms,  and  the 
energy  which  it  thus  contains  may  be  liberated 
as  beat  by  the  process  of  burning.  Various  ex¬ 
periments,  conducted  by  Professor  Frankland, 
of  the  Royal  School  of  Mines,  and  others,  hare 
been  carried  out  for  the  purpose  of  accurately 
determining  the  value  of  different  food-stuffs 
for  mechanical  work  by  the  amount  of  heat 
liberated  from  them  in  process  of  combustion. 
The  method  adopted  was  that  of  the  calorimeter 
already  described.  The  following  table  gives 
the  re^ta  obtained  by  Frankland.  It  expresses 
tbeamountof  heat  in  heat  unitsobtained  by  com¬ 
pletely  burning  in  the  calorimeter  1  lb.  of  each 
substance  named.  The  food-stuff  was  employed 
in  its  natural  condition,  that  is  without  previous 
diying,  unless  when  stated  to  the  contrary. 

Kami  or  Foonanrrr.  K«at  saUs  p«r  lb.* 


Cod-liver  oil, . . 

Butter, . 

Cocoa  niba, . . 

Cbeeao  (Cbeebire), . . 

Braad-orutt, . 

Oatmeal, . 

. »107 

. «878 

. 4647 

. 446» 

. 4004 

Flour, . 

Pea-meal . 

. 3836 

Arrow-root, . 

. 8912 

Ground  rice, . 

. 8818 

Yolk  of  egg, . . . 

. 8428 

Lump-engar,  . 

. 8848 

Commercial  grape-tugar, . 

Hard-boiled  egg, . 

Breed-crumb, . 

Ham  (boiled), . 

. 1980 

Mackerel . 

. 1789 

Beef  (lean), . 

. 1567 

Veal . 

. 1814 

Quinncaa'e  etout, . . 

. 1076 

Potatoee, . 

. 1018 

Whiting . 

.  904 

Baae'eale, . 

White  of  egg . 

.  671 

Milk . 

.  662 

Apples, . 

.  660 

CaiTote, . 

.  627 

Gabbege, . 

.  484 

>  Fnuikland  nied  th«  French  tbarmometric  teala,  th« 
Ontlgrada  icala.  To  heat  1  Ih.  o(  water  bjr  1*  on  tha  Centi¬ 
grade  tcale  iwiuiree  18N  unite  of  work,  while,  aa  we  have 
•een,  77t  la  the  Sgure  for  the  Fahrenheit  tcale.  To  convert 
heat  nnlta  on  the  Centigrade  tcale,  therefore,  wtuttiflu  bj 
1389,  tad  to  convert  unite  of  work  Into  heat  unite  on  the 
tame  teale  dteMt  by  138S. 
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By  performiag  the  appropriate  calculatioo 
we  niigltt  express  the  value  of  the  energy  liber¬ 
ated  from  each  subetauce  in  terms  of  mechani¬ 
cal  work.  Tims  from  these  figures  we  find  that 
the  total  energy  liberated  from  1  ounce  of  batter 
would,  if  all  could  be  converted  into  mechanical 
work,  raise  281  tons  1  foot  high.*  Other  illus¬ 
trations  are  given  in  the  table. 

1  ounce  of  butter  is  equal  to  281  tons  raised  1  foot. 


II 

oatmeal  „ 

162 

>1 

II 

beaf  (lean)  „ 

65 

II 

11 

milk  „ 

24 

11 

It 

carrota  „ 

20 

II 

II 

cabbage  „ 

10 

11 

&a  &o. 


If  one  carefully  examinee  this  list,  one  or  two 
points  of  great  interest  speedily  reveal  them¬ 
selves.  The  first  glance  shows  that  fats  and  oils 
bead  the  list,  they  yield  the  greatest  amount  of 
energy.  Cocoa  nibs  rank  very  high;  but  when 
we  examine  the  composition  of  cocoa  nibs  we 
find  they  contain  50  per  cent  of  fat,  so  that  it  is 
really  because  of  their  contained  fat  that  they 
have  so  great  value  as  stores  of  energy.  Next 
to  the  fatty  substances  come  the  starchy.  Ar¬ 
rowroot  consists  mainly  of  starchy  material, 
while  flour  consists  of  starch  to  the  extent  of 
nearly  75  per  cent,  and  meal  to  63  per  cent.  If  we 
ask  how  oatmeal  has  a  higher  value  than  flour 
or  arrow-root,  the  answer  is  that  oatmeal  con¬ 
tains  also  10  per  cent  of  fat,  while  flour  contains 
less  than  1  per  cent,  and  arrow-root  contains 
none.  It  is,  then,  the  fat  in  oatmeal  that  causes 
it  to  rank  above  flour,  &c.,  as  a  store  of  energy. 
Again  look  at  the  difference  between  yolk  of 
egg  alone  and  the  whole  egg  in  the  amount  of 
energy  they  yield.  Here  again  it  is  a  question 
of  fat.  In  the  yolk  of  egg  there  is  30  per  cent 
of  fat,  but  when  one  takes  white  and  yolk  mixed, 
as  the  white  contains  no  fat,  the  percentage  of 
fat  in  the  whole  is  reduced  to  11.  Thus  1  lb. 
of  yolk  is  of  more  value,  as  a  store  of  energy, 
than  1  lb.  of  mixed  white  and  yolk.  It  is  a 
similar  circumstance  that  gives  to  mackerel  a 
higher  value  as  a  store  of  energy  than  is  pos¬ 
sessed  by  whiting.  Mackerel  contains  fully  four 
times  the  quantity  of  fat  that  whiting  does. 
Thus  the  list  shows  that,  regarding  food-stuffs 
as  stores  of  energy,  fats  take  the  highest  rank. 


1 1  lb.  ot  butter  gtret  7864  best  units.  To  get  the  equlrs- 
lent  In  mechanical  work,  multiply  by  1S89.  The  reaolt  la 
10,069,696  In  toot -pounds  per  pound  of  butter.  That  U 
equal  to  630,606  foot-pounds  per  ounce  of  batter.  630,606 
dlrlded  by  118  expresses  the  same  amount  in  hundred- 
weighta,  namely  3680;  and  that  again  divided  by  SO,  ex- 
presaea  the  amount  in  foot-tona,  namely  881. 


starchy  and  sugary  food-stuffs  come  next,  and 
meaty  substances  (lean  beef),  &c.,  are  poorer  in 
the  amount  of  energy  they  yield  than  either. 
This  has  been  further  shown  by  the  results  of 
actual  experiments  on  dogs,  in  which  it  was 
found  that 

100  parte  of  fat  yielded  as  much  beat  and  energy 
for  work  as 
232  „  „  starch, 

234  „  „  cane-eugar, 

and  243  „  ,,  lean  meat. 

Is  there  any  reason  for  this  high  value  of  fat 
as  a  source  of  energy?  When  fat  is  analysed 
it  is  found  that  of  every  100  parts 

79  consist  of  carbon,  and 
11  „  of  hydrogen 

and  only  10  of  oxygen.  That  is  90  of  the  100 
parts  are  combustible  or  oxidizable  substancea 
Starch,  on  the  other  hand,  contains  in  every  100 

45  parte  of  carbon  and 
0  ,,  of  hydrogen, 

a  total  of  51  parts  only  of  combustible  substance, 
the  remaining  49  consisting  of  oxygen  with 
which  the  burning  is  partly  effected.  Sugar 
consists  of 

43  parts  carbon,  and 
6  ,,  hydrogen 

in  the  hundred,  a  total  of  49.  The  enormoos 
quantity  of  heat  liberated  by  the  burning  of 
carbon  and  hydrogen  has  been  already  indi¬ 
cated  (on  p.  530),  and  when  we  find  fat  contain¬ 
ing  90  parts  in  100  of  these  elements  as  against 
51  in  starch  and  49  in  sugar,  the  reason  of  the 
high  value  of  fat  as  a  source  of  energy  is  ap¬ 
parent. 

Now  it  will  naturally  occur  to  everyone,  who 
consideiB  the  figures  that  have  been  given,  that 
the  amount  of  energy  represented  as  mechanical 
work  given  off,  from  the  burning  of  the  food- 
stufib  named,  is  too  great  for  belief.  It  seema 
absurd  to  think  that  1  ounce  of  batter  will  yield 
heat,  which,  if  transformed  into  work  done, 
will  raise  281  tous  1  foot  high.  The  amount  of 
heat  stated  is  actually  given  off,  and  has  been 
determined,  as  stated,  by  actual  experiments  in 
the  calorimeter.  In  estimating  the  mechanicai 
work  that  heat  represents,  it  has  been  assumed 
that  all  the  heat  it  tramformed  into  mechanical 
taork.  But,  as  a  matter  of  fact,  no  engine  has 
been  devised,  or  can  be  devised,  capable  of  util¬ 
izing  all  the  heat  obtained  from  the  burning 
of  the  fuel,  and  converting  it  into  mechanicai 
work.  In  the  most  perfect  machine  yet  con¬ 
structed  it  has  been  found  possible  to  convert 
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only  |th  part  of  the  heat  into  work.  It  is  the 
aim  of  eogioeers  to  construct  engines  that  will 
utilize  as  much  of  the  heat  as  possible,  and 
yet  this  is  the  beat  result  they  have  obtained. 
They  do  not  wish  the  engine  to  become  heated, 
for  that  means  wasting  the  enei^  of  the  fuel. 
In  the  animal  body  the  energy  derived  from 
food  is  converted  into  mechanical  work  to  a 
much  greater  extent  than  can  be  effected  by 
any  steam-engine.  It  baa  been  estimated,  for 
example,  that  the  horse  can  transform  32  per 
cent  of  the  energy  obtained  from  food  into 
work,  that  the  ox  can  transform  43  per  cent, 
and  man  can  transform  53  per  cent.  So  that  in 
this  respect  the  human  body  is  far  ahead  of  th^ 
most  perfect  engine  that  man  has  yet  been  able 
to  construct.  But,  in  the  case  of  the  animal 
body,  the  energy  of  food  that  appears  as  heat, 
and  is  not  transformed  into  work,  is  not  lost.  It 
is  necessary  to  beat  the  animal  body  and  to 
maintain  its  warmth  at  a  certain  degree,  which 
is  \isually  higher  considerably  than  that  of  the 
external  temperature.  Because  the  body  is  con¬ 
tinually  in  contact  with  an  atmosphere  colder 
than  itself,  a  large  quantity  of  heat  is  continually 
being  given  off  from  the  body.  Heat  is  con¬ 
stantly  being  lost  in  the  evaporation  of  the 
sweat,  in  heating  the  air  given  out  from  the 
lungs,  in  heating  the  discharges  from  the  body, 
&c.  The  quantity  of  energy  consumed  in  this 
way,  in  24  hours,  has  been  calculated  as  equal  to 
2,839,000  units  of  heat,  or  a  heat  sufficient  to 
raise  about  62  pounds  of  water  from  freezing- 
point  to  boiling  point  (Gamgee).  But  energy  is 
not  only  being  constantly  expended  in  the  body 
in  this  way,  it  is  also  being  expended  in  large 
amount  in  doing  work  of  which  there  is  no  ex¬ 
ternal  sign.  The  heart  is  regularly  contracting, 
driving  the  blood  through  the  body.  The  work 
it  does  “  might  be  estimated  without  exaggera¬ 
tion  as  at  least  equal  in  24  hours  to  the  work 
expended  in  lifting  120  tons  to  the  height  of  1 
foot,  while  almost  certainly  it  would  greatly 
exceed  this  estimate.  That  is  to  say,  that  the 
heart  of  a  person,  who  is  almost  absolutely  at 
rest,  does  an  amount  of  work  which  is  a  sensible 
fraction  of  the  Mternal,  or,  to  use  a  popular  ex¬ 
pression,  the  manual  labour  performed  in  the 
working  day  of  a  hard  working  labourer.”  Over 
and  above  this,  there  is  the  work  being  regularly 
done  by  the  muscles  of  respiration  in  expanding 
the  chest  against  considerable  resistance.  If  all 
these  things  are  taken  into  account,  it  will  be¬ 
come  apparent  that  there  will  not  be  left  over  a 
very  large  balance  of  energy  derived  from  the 
food  for  the  performance  of  external  work. 


Moreover,  one  must  not  forget  that  when  a  man 
simply  walks  about  be  is  transporting  the  weight 
of  his  body,  and  when  he  walks  up  a  stair  he  is 
raising  the  weight  of  his  body  so  many  feet  into 
the  air.  Thus  a  man  weighing  11  stones  (154 
lbs.)  going  up  a  step  6  inches  high,  does  77  foot¬ 
pounds  of  work  in  carrying  up  bis  body,  and  if 
he  goes  up  a  stair  of  12  steps  20  times  a  day, 
in  this  exercise  alone  he  does  16  foot-tons  of 
work.  The  same  man  in  walking  one  mUe  does 
nearly  I7f  foot-tons  of  work  in  the  mere  trans¬ 
porting  of  his  own  weight. 

All  this  time  we  have  been  arguing  from 
figures  derived  from  the  burning  of  food-stnffs 
in  the  calorimeter.  It  is  time  now  to  say  that 
it  appears  that  food-stufiEs  undei^go  a  precisely 
similar  change  in  passing  through  the  body  to 
that  they  undergo  in  the  calorimeter.  The 
change,  that  is  the  combustion  or  oxidation  pro* 
cess,  as  carried  on  in  the  calorimeter,  is  very 
much  more  rapid  than  the  change  as  accom- 
plUbed  in  the  body,  but  the  results  are  the 
same.  Fats,  starches,  and  sugars,  are  burnt  to 
carbonic  acid  gas  and  water  in  the  body,  just 
as  they  are  outside  of  the  body,  and  the  car¬ 
bonic  acid  gas  and  water  are,  thereafter,  ex¬ 
pelled  from  the  body  as  waste  products.  Whether 
the  process  be  rapid  or  slow,  the  total  energy 
liberated,  when  the  process  has  been  completed, 
is  the  same.  The  figures  derived  from  the  cal¬ 
orimeter  may,  therefore,  with  perfect  propriety, 
be  applied  to  the  human  body.  There  is  an 
exception.  Meat  does  not  undergo  complete 
combustion  in  the  body.  The  figures  obtained 
from  the  experiments  are,  in  consequence,  too 
high  for  it.  Corrections  for  this  are,  however, 
easily  made.  This  it  is  not  necessary  for  us  fur¬ 
ther  to  consider. 

Now  we  roust  return  once  more  to  the  illus¬ 
tration  with  which  this  section  opened.  We  said 
the  human  body  could  be  compared  to  a  steam- 
engine  in  thorough  working  order,  and  that  to 
maintain  it  in  good  condition  it  was  necessary 
(1)  for  the  tear  and  wear  of  its  parts  to  be  main¬ 
tained,  and  (2)  for  energy  to  be  imparted  to  it 
for  the  doing  of  work.  We  have  seen  that  the 
energy  is  derived  from  the  combustion  of  coal 
in  its  funuu^.  This  induced  us  to  consider  the 
nature  and  sources  of  energy,  and  we  naturally 
went  on  to  consider  food  as  a  source  of  energy 
to  the  human  machine,  for  the  humau  body  may 
also  be  viewed  as  a  machine  for  doing  work. 
In  the  doing  of  work  some  of  its  parts  are  sub¬ 
ject  to  tear  and  wear,  which,  if  the  humau 
machine  is  to  be  kept  in  good  working  order — 
that  is,  in  good  health — must  be  speedily  re- 
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paired.  In  the  second  place,  it  must  be  supplied 
with  energy. 

This,  then,  is  the  twofold  business  of  food, 

(1)  to  repair  the  tear  and  wear  of  the  human 
machine,  and  (2)  to  yield  energy  by  which  it 
may  do  its  daily  work.  Having  seen,  generally, 
how  food  is  fitted  to  yield  energy,  we  must  next 
notice  how  food  is  fitted  to  repair  tear  and  wear. 
Suppose  a  steam-crane  is  engaged  lifting  heavy 
loads  for  an  hour  on  end.  During  the  process 
two  things  have  happened;  (1)  steam  has  been 
allowed  to  escape  from  the  boiler  into  the 
cylinder  to  work  the  piston — that  is,  energy  has 
been  liberated,  and  to  a  alight  extent — a  very 
slight  extent — the  working  parts  of  the  machine 
have  been  worn.  The  energy  for  lifting  the 
weight  baa  not  been  obtained  from  the  wear 
and  tear  of  the  machine,  but  from  the  steam. 
Now  substitute  a  man  for  the  steam-engine, 
and  suppose  him  to  work  for  an  hour  on  end 
wielding  a  heavy  hammer.  He  has  lifted  the 
hammer  regularly  by  the  repeated  contractions 
of  some  of  the  muscles  of  his  arm,  and  in 
these  muscles  two  things  have  happened;  (1) 
energy  has  been  liberated  within  the  muscles 
by  the  combustion  or  oxidation  or  burning  of 
some  substance  contained  in  the  muscles,  and 

(2)  the  muscles,  to  a  slight  extent — a  very 
slight  extent — have  been  worn.  That  is  to  say, 
while  the  muscles  have  actually  suffered  some 
wear  and  tear  by  this  work,  the  energy 
liberated  in  the  muscles  need  not  have  been 
produced  by  the  breaking  down  of  some  of  the 
actual  fibres  of  the  muscle,  but  only  of  some 
substance  contained  within  the  muscle.  It  is 
plain,  then,  that  there  may  be  some  consideraUe 
difference  between  supplying  the  material  out 
of  which  energy  is  obtained  and  the  material 
out  of  which  the  wear  of  the  muscle  is  repaired. 
Whether  there  be  any  difference  or  not,  there  is 
only  one  source  from  which  both  kinds  of  mate¬ 
rial  are  obtained,  and  that  source  is  food  sup¬ 
plied.  It  is  also  perfectly  plain  that  if  the  food 
supplied  is  to  be  sufficient  for  the  rebuilding  of 
wasted  muscle,  it  must  contain  all  the  materials 
of  which  muscle  is  found  to  consist  The  same 
is  true  of  every  other  part  of  the  body.  In  the 
working  of  the  bodily  machine  the  bones  suffer 
some  tear  and  wear.  It  may  be  slight,  but  the 
wear  and  tear,  nevertheless,  occur,  and  the  food 
supplied  must  contain  the  elements  of  which 
bones  are  made.  Nerves  suffer  waste,  and  every 
tissue  of  the  body;  and  thus  food  must  contain 
all  the  elements  of  which  every  organ  aud  tis¬ 
sue  of  the  body  are  built  up.  If  it  does  not, 
some  tissue  of  the  body  will  not  be  supplied 


with  material  for  repairing  its  wasted  portions, 
aud  a  catastrophe  will,  sooner  or  later,  occur. 
In  order  to  understand  what  kind  of  food  is 
fitted  for  such  purposes,  we  must,  therefore,  have 
some  kind  of  knowledge  of  the  composition  of 
the  human  body. 


THE  CHEMICAL  COMPOSITION  OP 
THE  HUMAN  BODY. 


ChemieiU  Elements  found  in  the  body. — 
All  the  various  complex  substances  found  in 
nature  can  be  reduced  by  chemical  analysis  to 
simple  substances,  and  when  they  have  been 
reduced  to  their  simplest  forms  and  cannot  be 
any  further  split  up,  there  remain  seventy  ele¬ 
ments.  By  oombinationa  of  these  seventy  ele¬ 
ments,  of  various  kinds  and  in  various  propor¬ 
tions,  all  the  substances  known  to  exist  in  the 
world  of  nature  are  built  up. 

A  humau  body,  when  dead,  may  be  submitted 
to  chemical  examination  just  as  a  handful  of 
earth,  a  piece  of  rock,  or  any  other  substance 
may  be.  When  that  has  been  doue  it  is  found 
that  blood,  muscle,  nerve,  bone,  skin,  hair, 
teeth,  &c.,  may  also  be  reduced  to  similar  ele¬ 
ments — that,  in  fact,  the  human  body  is  built 
up  of  a  few  of  the  same  seventy  elements  that 
are  found  in  nature.  Of  the  seventy  elements 
only  fourteen  are  found  in  the  human  body, 
namely,  oxygen,  hydrogen,  nitrogen,  chlo¬ 
rine,  fluorine,  carbon,  phosphorus,  sulphur, 
silicon,  calcium,  potassium,  sodium,  magne¬ 
sium,  and  iron.  Some  of  these  elements,  as 
they  exist  in  their  elementary  form,  are  gases, 
others  are  metals,  while  the  remainder  are  non- 
metals.  This  may  be  shown  as  follows; — 

ELSXKirrs  rouirn  to  xxisT  m  tbs 
Human  Boot. 


Oxygen 

Hydrogen 

Nitrogen 

Chlorine 

Fluorine. 

Calcium 

Potsisium 

Sodium 

Magnesium 

Iron 

Carbon 

Phosphorus 

Sulphur 

Silicon 


Oases. 


"Metals. 


Non-Uetala. 


Besides  these,  excessively  minute  quantities  of 
other  elements,  such  as  manganese,  copper, 
lead,  &c.,  have  been  found,  but  probably  Uiey 
are  only  accidentally  or  temporarily  present, 
and  did  not  enter  into  the  actual  constitution 
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oi  the  body.  They  may,  therefore,  be  neglected. 
Silicon  is  in  a  similar  position  though  it  ap¬ 
pears  on  the  list. 

It  is  interesting  to  note  the  proportion  in 
which  these  Tarious  elements  are  present,  and 
that  is  shown  in  percentages  in  the  following 
table : — 


Oxygen  ... 

...  02‘4S0  per  cent 

Carbon  ... 

...  21150 

99 

Hydrogen 

...  9-865 

>9 

Nitrogen 

...  8-100 

99 

Calohun 

...  1-900 

99 

Phosphorus 

...  0-946 

99 

Potassium 

...  0-280 

99 

Sulphur  ... 

...  0-162 

99 

Chlonne 

...  0-081 

99 

Sodium  ... 

...  0  081 

99 

Magneaum 

...  0-027 

99 

Iron 

...  0-014 

99 

Flumine 

...  0-014 

100-000 

99 

Oxygen,  hydrogen,  and  nitrogen,  as  we  see 
from  the  preceding  table,  are  gases  in  their  un- 
oombined  state,  and  yet  they  form  three-fonrths 
of  the  weight  of  the  whole  human  body.  Carbon 
is  a  solid.  Charcoal,  lampUack,  black-lead,  are 
impure  forms  of  it.  It  forms  more  than  a  fifth 
of  the  whole  weight  of  the  body.  Carbon  and 
the  three  gases  named  thus  form  over  96  per 
cent  of  the  total  weight  of  the  body. 

Chemleal  Componnds  found  in  the  body.— 
It  is  neceeeary  very  carefully  to  note  that,  with 
slight  exceptions,  none  of  these  elements  exist 
«n  tA*ir  elmimtary  form  in  the  body ;  they  are 
combined  with  one  another  in  various  ways  and 
jnnportions  to  build  up  more  or  less  complex 
substances,  differing  widely  from  the  elements 
of  which  they  consist  The  slight  exceptions 
are  oxygen,  hydrogen,  and  nitrogen.  Though 
the  bulk  of  all  three  exists  in  combinations  of 
various  kinds,  yet  a  small  quantity  of  oxygen 
exists  uncombined,  but  in  solution,  in  the  blood, 
a  small  quantity  of  nitrogen  is  also  found  in  solu¬ 
tion  in  the  blood,  and  small  quantities  of  all 
three  exist  free  in  the  intestinal  canal 

Water. — Now  oxygen  and  hydrogen  unite 
to  form  water;  and  water  is  found  in  the  human 
body  to  the  extent  of  over  60  per  cent 

Inorganic  Salts.— Further,  a  large  number 
of  the  elements  named  are  found  uniting  with 
one  another  to  form  inorganic  salts,  salts  found 
existing  in  nature,  which  do  not  need  the  agency 
of  any  living  thing,  any  organized  structure,  to 
cause  them  to  combine,  but  do  eo  simply  by  the 
force  of  chemical  afiinity. 

The  best  example  of  this  kind  of  compound 
is  common  salt,  a  compound  of  sodium  and 


chlorine,  called,  therefore,  in  chemical  lan¬ 
guage,  chloride  of  sodium.  It  is  found  in  all 
the  tissues  and  fluids  of  the  body,  and  is  one 
of  the  most  important  inorganic  substances  the 
body  contains,  and  is  absolutely  necessary  for 
continued  existence. 

Chlorine,  besides  uniting  with  sodium,  forms 
a  salt  in  conjunction  with  potassium,  the  chlo¬ 
ride  of  potassium,  and  forma,  with  nitrogen  and 
hydrogen,  the  chloride  of  ammonium,  ammonia 
being  a  compound  of  nitrogen  and  hydrogen. 
These  are  found  in  the  body. 

Other  salts  are  found  in  the  body,  of  great 
importance  being  those  formed  by  a  combina¬ 
tion  of  phosphorus  with  sodium,  with  potas¬ 
sium,  with  calcium,  and  with  magnesium,  form¬ 
ing  the  phosphate  of  sodium,  phosphate  of  po- 
taaeium,  phosphate  of  magnesium,  and  phos¬ 
phate  of  caldurn  (j^osphate  lime).  This  last, 
phosphate  of  calcium  (that  is,  phosphate  of  lime), 
is  the  most  abundant  of  the  salts  of  the  body. 
It  forms  mor«  than  half  of  the  bones,  and  is 
found  in  coiuiderable  quantity  in  teeth,  and  it 
exists  in  other  solids  and  in  fluids  of  the  body. 
It  is  present  in  milk  to  the  extent  of  2^  per 
cent  Associated  with  it  in  bones  and  teeth  is 
a  compound  of  calcium  with  carbon  and  oxygen, 
carbonate  of  lime. 

Sodium  combined  with  carbon  and  oxygen 
exists  in  the  body  as  carbonate  of  sodium,  and 
with  sulphur  and  oxygen  as  sulphate  of  sodium. 

Potassium  also  exists  as  sulphate  of  potas- 
num. 

Fluorine  and  calcium  are  found  united  as 
fluoride  of  calcium  in  the  bones  and  teeth, 
though  in  very  small  amount 

If  all  these  compounds,  forming  salts  or 
mineral  matters,  that  exist  in  the  body,  be 
summed  op  together,  they  are  found  to  consti¬ 
tute  about  six  per  cent  of  the  whole  body  weight 

Thus,  so  far  as  we  have  gone,  we  see  the 
human  body  consists  of: — 

Water  about  .  01  per  cent 

Salta  or  Mineral  Matters  ...  0  „ 

Namely — Chloridt  of  Sodium. 

„  of  Potassium. 

„  of  Magnesium. 

„  of  Ammonium. 

PhotphaU  of  Lime. 

„  of  Sodium. 

„  of  Potaadnm. 

„  of  Magnesium. 

Carbonate  of  Lime. 

„  of  Sodium. 

Sulphate  of  Potassium. 

„  of  Sodium. 

Fluoride  of  Calcium. 
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A  compound  of  hydrogen  and  chlorine,  hy¬ 
drochloric  acid,  is  found  existing  as  such  in  the 
digestive  juice  of  the  stomach. 

Orgranlc  Compounds.— Now, over  and  above 
these  substances,  there  exists  in  the  human  body 
a  series  of  compounds  not  found  in  the  lifeless 
or  inorganic  world,  substances  formed  of  the 
union  of  the  same  elements  that  have  been 
named,  but  which  require  for  their  compound¬ 
ing  the  agency  of  living  structures.  For  that 
reason  these  compounds  are  called  organic. 
Moreover,  man  and  the  lower  animals  cannot 
oom])uund  them,  or  build  them  up  from  the 
elements.  That  is  done  by  plants.  Man  and 
the  lower  animals  take  the  organic  materials 
they  require  from  the  vegetable  world,  and  so 
the  structure  of  the  animal  kingdom,  including 
man  as  the  most  imposing  portion  of  the  edifice, 
reels  upon  the  vegetable  kingdom  as  its  foun¬ 
dation.  The  organic  materials  which  animals 
and  men  take  from  the  vegetable  kingdom  tliey 
build  up  into  still  more  highly  organized  forms 
in  their  own  bodies. 

The  organic  materials  found  in  the  human 
body  fall  principally  into  three  claasee; — 

Proteid  or  Albuminous  Substances. 
Carbo-hydrates  (that  U,  Starches,  Sugars,  and  Gums). 

Fats. 

The  elements  built  up  into  proteids  are  car¬ 
bon,  hydrogen,  oxygen,  and  nitrogen,  with  sul¬ 
phur;  the  elements  built  up  into  carbo-hydrates 
are  carbon,  hydrogen,  and  oxygen;  the  elements 
built  up  into  fats  are  also  carbon,  hydrogen,  and 
oxygen.  The  important  distinction  between 
the  first  and  the  other  two  classes  is  that  pro¬ 
teids  contain  the  element  nitrogen  which  the 
others  want.  Froteids  are,  therefore,  called 
nitrogenous,  and  the  others  non>nitrogen- 
ous  substances. 

Further  it  will  be  noted  that  both  the  carbo¬ 
hydrates  and  the  fats  are  built  up  of  the  same 
three  elements,  carbon,  hydrogen,  and  oxygen. 
Though  formed  of  the  same  three  elements, 
these  two  classes  difier  markedly  from  one  an¬ 
other.  The  difference  between  the  two  con¬ 
sists,  for  one  thing,  in  the  very  widely  different 
proportions  in  which  the  elements  are  combined 
in  the  two  kinds  of  food-stuffs,  a  difference  which 
chemistry  can  reduce  to  figures.  But  it  also  con¬ 
sists  in  the  manner  in  which  the  elements  are 
combined,  just  as  stone,  wood,  and  lime  may  be 
built  up  into  two  houses  of  very  different  form, 
and  not  the  least  resembling  one  another.  It 
may  now  be  convenient  to  put  in  tabular  form 
the  knowledge  thus  far  gained. 


Tbe  human  body  contains  thirteen  elements 
built  up  into  various  compounds,  as  follows: — 

Built  up  of 

{Hydrogen  and 
Oxygen. 

’  Hydrogen, 
Oxygen, 
Nitrogen, 
Carbon, 

Calcium, 
Phosphorus, 
Potassium, 
Sodium, 

Suljdiur, 
Chlorine, 
Magnesium, 
Iron, 

I  Fluorine. 

Carbon, 
Hydrogen, 

...•  Oxygen, 
Nitrogen, 

,  Sulphur. 

f  Carbon, 

Carbo-hydratos-j  Hydrogen, 
t  Oxygen. 
r  Carbon, 

Fats  . •!  Hydrogen, 

I  Oxygen. 

We  must  consider  the  organic  substances  for 
a  little. 

Proteids  consist,  as  already  mentioned,  of 
carbon,  hydrogen,  oxygen, nitrogen, and  sulphur. 
The  type  of  proteids  is  egg  albumin,  white  of 
egg.  These  proteid  or  albuminous  bodies  are 
found  iu  muscle,  in  nerve,  in  glands,  in  blood, 
and  in  nearly  all  the  fluids  of  the  body.  The 
albuminous  body  of  muscle  is  called  myosirt, 
that  of  the  fluid  part  of  blood  is  serum-albu¬ 
min,  that  of  coagulated  blood  is  fibrin,  the  red 
corpuscles  of  the  blood  are  formed  of  hienao- 
globin,  which  contains  an  albuminous  body. 

Milk  contains  two  albuminous  bodies,  the 
chief  of  which  is  casein,  which  forms  the  curd, 
and  is  the  main  constituent  of  cheese.  Proteid 
bodies  occur  in  various  forms  in  vegetable 
structures;  the  proteid  of  cereals,  wheat,  com, 
&a,  is  called  giutin,  that  of  peas  is  legumin. 

Other  forms  of  proteids  exist.  Thus,  in  bones, 
and  cennective  tissues  like  tendon  and  skin,  a 
proteid  body  exists  which,  on  boiling,  yields 
gelatin.  Gristle  (cartilage,  p.  23)  yields  another 
proteid  called  chondrin. 

Of  proteid  substances  a  human  body  is  esti¬ 
mated  to  yield  on  an  average  about  18  per  cent. 

Carbo-hydrates  are  formed  of  carbon,  hy¬ 
drogen,  and  oxygen,  the  last  two  being  iu  pro¬ 
portions  to  form  water.  Starch  is  a  carbo- 
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hydrate,  and  is  found  in  the  body  in  the  form 
of  glycogen  or  animal  starch,  supposed  to  be 
formed  by  the  liver  (see  p.  147).  Sugar  is  another 
of  this  class,  and  is  found  as  grape-sugar  in 
blood  and  liver,  musclo^ugar  or  inosite  in 
muscle,  and  lactose  or  milk-sugar  in  milk. 

This  class  exists  largely  in  the  vegetable 
kingdom.  Thus  potatoes,  rice,  sago,  &c.,  consist 
largely  of  starch.  Sugar  is  found  in  fruit  as 
laevulose:  there  is  grape-sugar,  of  vrhich 
honey  mainly  consists,  derived  from  the  sweet 
juices  of  fruits  and  flowers,  and  cane-sugar. 
Gum  and  cellulose,  obtained  from  plants,  are 
also  carbo-hydrates. 

The  carbo-hydrates  in  the  body  are  estimated 
at  a  fraction  of  one  per  cent  of  the  total  body 
weight. 

Fats  are  formed  of  carbon,  hydrogen,  and 
oxygen,  in  which  the  two  latter  are  not  in  pro¬ 
portions  to  form  water.  There  are  three  kinds 
of  fat  in  the  body — stearin,  of  which  ordinary 
tallow  candles  are  made,  olein,  the  chief  in¬ 
gredient  of  olive-oil,  and  palmitin.  The  fat  of 
the  human  body  consists  of  a  mixture  of  these 
tluree,  and  is  liquid  at  the  ordinary  tempera¬ 
ture,  the  olein  keeping  the  other  two  in  solu¬ 
tion. 

The  body  of  an  average  man  contains  about 
16  per  cent  o*  fats. 

Now,  while  it  is  said  that  a  hxunan  body  con¬ 
sists  of  BO  much  water,  so  much  salts,  so  mbcb 
proteid  material,  so  much  carbo-hydrates,  and 
so  much  fat,  it  is  not  to  be  supposed  that  these 
exist  in  a  condition  easily  separable  from  one 
another. 

Take  a  piece  of  the  red  flesh  (muscle),  it  does 
not  only  contain  proteids  but  also  water,  salts, 
carbo-hydrates,  and  fats.  They  are  blended  or 
mixed  together,  as  it  were,  in  the  muscle,  and 
in  different  cases  the  amount  will  vary.  Fat 
exists  in  the  muscle  even  though  it  be  not  visible 
to  the  uaked  eye;  the  microscope  will  show 
minute  fat  cells  (see  p.  17)  between  and  among 
the  muscular  fibres. 

It  requires  to  be  noted  that,  though  the  pro¬ 
teids  are  the  principal  kind  of  nitrogenous  sub¬ 
stances  exis^ng  in  the  body,  they  are  not  the 
only  ones. 

The  ferments  concerned  in  digestion,  the 
ptyalin  of  the  saliva  (see  p.  143),  the  pepsin  of 
the  stomach  juices  (see  p.  143),  &c.,  are  nitrogen¬ 
ous  also.  The  colouring  matters  of  the  body, 
that  of  the  blood  and  red  flesh,  and  those  of  the 
bile  are  also  nitrogenous  substances.  Moreover, 
as  a  result  of  the  tear  and  wear  of  the  body,  and 
the  consequent  breaking  down  of  the  tissues 


that  constantly  goes  on,  a  variety  of  substances 
is  formed  from  proteids  also  containing  nitrogen. 
Thus  there  can  be  extracted  from  ordinary  red 
flesh,  by  means  of  water,  a  variety  of  nitrogen¬ 
ous  substances,  of  which  kreatin,  kreatiniu, 
sarcin,  are  the  names  of  some.  On  this  account 
they  are  called  extractives.  It  is  the  presence 
of  some  of  these  that  gives  to  flesh  its  peculiar 
flavour.  Two  other  important  substances  pro¬ 
duced  from  the  breaking  down  of  nitrogenous 
substances,  and  containing  nitrogen,  are  urea 
and  uric  acid,  found  in  the  urine.  Though  found 
in  the  body,  they  are  to  be  regarded  as  unavoid¬ 
able  rather  than  necessary  constituents,  since 
they  are  the  result  of  tear  and  wear.  In  nerve 
tissues,  as  another  example,  are  found  subetances 
called  protagon,  cerebrin,  &c.,  supposed  to  result 
from  nervous  activity,  which  are  also  nitrogen¬ 
ous.  In  the  same  way  the  changes  undergone 
by  sugars,  fats,  &c.,  in  the  body,  produce  a  series 
of  subetances  that  need  not  be  named  here. 
Though  constantly  found,  they  are  not  essential 
constituents  of  the  body. 

Briefly,  then,  we  may  put  the  matter  thus, 
the  human  body  is  composed  of  thirteen  ele¬ 
ments,  built  up  into  compounds.  The  com¬ 
pounds  may  be  grouped  into  the  foUowing 
classes — water,  salts,  proteids,  carbo-hydrates, 
and  fate.  These  five  classes  of  compounds, 
existing  as  such  in  the  body,  are  called  the 
proximate  principles  of  the  body,  and  the 
proportion  in  which  they  exist  is  summarized 
in  the  following  table : — 

PercenUcM  of  Proximate  Principle*  In  the  Body. 


Water,  . 

61  '0  per  cent. 

Salta,  or  mineral  matters, . . . 

66  „ 

Proteids . 

180  „ 

Carbo-hydrates . 

01  „ 

Fats,  . 

15-4  „ 

Total,  . 

1000  „ 

Or  we  might  put  it  thus : — 

The  body  of  s  man  weighing  148  pounds  will  con¬ 
tain  of 


Water . 

...  90*0  pounds. 

Salts,  . 

8-3  „ 

Proteids,  . 

26-6  „ 

Carbo-hydrates,  ... 

01  „ 

Fats,  . 

28-0  „ 

Total, 

...  148-0  „ 

THE  NATURE  AND  CHEMICAL  COM¬ 
POSITION  OF  FOOD  STUFFS. 

In  the  paragraphs  in  which  we  have  consid¬ 
ered  the  constitution  of  the  human  body,  we 
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have  really  laid  down  the  elementaiy  oonditione 
which  all  food-atofie  must  fulfil  if  they  are  fitted 
to  maintain  the  body  in  a  healthy  oondition  aa 
a  good  working  machine.  We  may  now  state 
these  elementary  conditions  in  as  brief  a  man¬ 
ner  as  possible: 

1.  Food-atufis  most  contain  all  the  elements 
found  built  up  into  the  various  organs  and 
tiKoes  of  the  body,  else  they  will  not  be  suffi¬ 
cient  to  repair  the  waste  going  on  in  the  body. 

2.  These  elements  are  thirteen  in  number, 
chief  among  them  being  carbon,  hydrogen,  oxy¬ 
gen,  and  nitrogen. 

3.  The  animal  body  cannot  make  use  of  these 
substances  in  their  elementary  form.  The  ele¬ 
ments  must  be  built  up  into  compounds,  more 
or  less  complex. 

4.  The  elements  are  built  up  first  by  the 
agency  of  plants,  acting  under  the  influence  of 
the  sun’s  rays.  The  lower  animals,  used  by 
man  as  food,  consume  plants,  and  build  up  the 
materials  they  contain  into  still  more  complex 
bodiea  Then  man  uses  both  plants  and  animals 
aa  food,  and  builds  up  what  they  supply  into  the 


material,  blood,  bone,  flesh,  nerve,  akin,  &e.,  of 
his  own  body. 

The  Classlfleatlon  of  Food-stuff!k— On 
page  536  it  has  been  stated  that  all  the  tissues 
of  the  body,  and  nearly  all  the  fluids,  contain 
proteid  substances  in  their  composition,  and 
that  proteids,  besides  carbon,  hydrogen,  and 
oxygen,  contain  as  an  euentieU  dement,  nitrogen. 
No  food-stuff,  therefore,  which  fails  to  contain 
nitrogen  can'be  sufficient  for  repairing  the  tear 
and  wear  of  the  bodily  machine.  Besides,  it 
has  been  pointed  out  (p.  530)  that  carbon  and 
hydrogen  yield,  when  burnt,  enormous  quan¬ 
tities  of  heat,  that  is  to  say,  liberate  large 
quantities  of  energy.  So  that  food-stuflh,  which 
consist  mainly  of  carbon  and  hydrogen,  and 
which  contain  no  nitrogen,  while  quite  insuffi¬ 
cient  for  repairing  wasted  portions  of  the  body, 
are  most  valuable  for  yielding  to  the  body  the 
energy  for  the  performance  of  its  work.  Here, 
at  once,  we  are  provided  with  a  principle  of 
classifying  the  food-stofib  obtained  from  the 
vegetable  and  animal  kingdom.  Applying  this 
principle  we  divide  food-atufis  into 
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and 
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We  must  avoid  the  mistake,  however,  of 
supposing  that  nitrogenous  food-stuffs  are  only 
useful  for  repairing  tear  and  wear,  and  are 
always  built  up  into  the  substance  of  the  body. 
They  contain,  as  we  have  seen,  carbon  and 
hydrogen,  as  well  as  nitrogen,  and  may  thus 
be  consumed  in  the  body  solely  for  yielding 
energy,  without  having  previously  been  trans¬ 
formed  into  any  of  the  living  tissue  of  the 
body,  muscles  or  bone  or  nerve,  Ac.  All  we 
assert  is  that  muscle,  bone,  nerve,  blood,  &&, 
cannot  be  formed  without  them,  since  they 
only  of  food-stuffs  contain  the  necessary  ele¬ 
ment,  nitrogen.  This  does  not  imply  that  they 
are  always  so  built  up.  A  quantity 
of  proteid  food  may  be  eaten 
greater  than  is  necessary  to  repair 
the  tear  and  wear.  In  such  a  case 
the  excess  will  undergo  combustion 
in  the  body  and  will  thus  yield 
energy.  Similarly  we  must  not  sup¬ 
pose  that  carbonaceous  foods  are  used  simply 
to  yield  energy,  and  are  never  buUt  up  in  the 
body.  For  we  have  seen  that  the  body  con¬ 
tains  a  proportion  of  such  compounds,  and  as 


they  will  also  undergo  waste  they  must  be  re¬ 
newed  from  the  food.  What  we  do  assert  is 
that  such  substances  yield  energy  in  largest 
amount,  and  are  the  most  useful  forms  of  food 
material  for  the  doing  of  work. 

When  we  are  reminded  that  the  human  body 
consists  to  a  large  extent  of  water,  and  to  a  small 
extent  also  of  saline  material  or  mineral  sub¬ 
stances,  the  necessity  of  these  being  present  in 
food-stuffs  is  apparent.  Thus  the  food-stufb 
needed  by  man  fall  into  the  same  five  dasses  of 
compounds  as  the  substances  forming  his  body 
(p.53€).  They  are  called  the  proximato  princi- 
plea  of  food,  or  alimentary  principles,  namely: 


The  Fate  of  Varloos  Food-stnffs  in  the 
body. — It  may  not  be  uninteresting  to  state  a 
few  of  the  reasons  which  have  led  to  the  general 
conclusions  that  have  been  indicated.  A  brief 
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ooDsideration  of  the  groouds  of  the  ooDclueions 
will  help  to  give  a  better  appreciation  of  the 
relatire  ralue  of  the  different  fooda,  will  enpply 
the  reaaona  for  varying  the  kind  of  food  taken 
under  different  eireamstancee,  and  will  afford  a 
more  connected  idea  of  the  tiltimate  &te  of  the 
different  foods  in  the  body. 

The  Use  of  Water.— Begarding  water  not 
much  more  need  be  said.  It  undergoes  no 
transformation  in  the  body,  we  may  say. 
But  when  we  consider  that  the  body  loses 
daily  about  10  ounces  of  water  in  the  form  of 
Ti^ar  given  out  in  the  breath,  about  2  lbs. 
weight  daily  in  the  form  ot  sweat  from  the 
skin,  and  from  50  to  60  ounces  daily  in  tho 
form  of  water  given  off  from  the  kidneys,  tho 
need  of  replacing  that  loss  is  apparent.  We 
shall  see  that  all  our  food-stuffs  contain  a  propor¬ 
tion  of  water  in  their  composition,  some  of  them 
consisting  of  water  to  the  extent  of  three-fourths, 
and  thus  we  are  restoring  water  to  the  body 
with  every  bite  we  eat,  as  well  as  by  the  water 
we  drink  as  such,  or  in  beverages  such  as  tea, 
coffee,  Ac. 

The  Use  of  Salines.— Salts  of  various  kinds 
are  also  given,  off  from  the  body  in  the  per¬ 
spiration  (p.  309X  in  the  excretion  of  the  kidney, 
Ac.  (see  p.  292),  and  they  must  be  restored  to 
the  body. 

The  most  familiar  of  the  mineral  substances 
we  use  in  our  food  is  common  salt,  or  chloride  of 
sodium  (see  p.  535).  We  know  how  wanting  in 
pleasurable  taste  are  most  food-stuffs  which  are 
deficient  in  common  salt,  and  how  freely  we 
add  it  to  our  food.  There  are,  however,  other 
saline  substances  always  present  in  food-stuflb 
which  are  equally  essential  to  the  bodily  well¬ 
being,  though  not  required  to  the  same  amount 
The  process  used  in  preserving  food  by  pickling 
removes  a  considerable  proportion  of  such  saline 
substances  from  the  food.  If  such  preserved 
food  forms  nearly  the  exclusive  diet  for  any 
length  of  time,  serious  effects  on  the  health  of 
the  persons  are  produced.  It  is  in  such  circum¬ 
stances  that  scurvy  appears  among  ships’  crewa 
That  this  state  of  biul  health  is  the  result  of 
the  absence  from  the  food  of  certain  mineral 
substances  is’ plain  from  the  fact  that  if  fresh 
vegetables,  which  are  rich  in  the  salines,  be 
freely  supplied,  or  in  their  absence  other  sub¬ 
stances  containing  the  salts,  such  as  lime-juice, 
restoration  of  health  results.  A  definite  pro¬ 
portion,  then,  of  saline  substances  in  the  food, 
seems  necessary  for  the  proper  performance  of 
the  nutritive  processes  in  the  body. 

The  Uss  of  Proteids.— The  fate  of  proteids 


in  the  body  was  for  a  long  time  the  subject 
of  controversy.  Liebig’s  view  was  that  pro¬ 
teids  were  built  up  into  the  tissues  of  the 
body,  into  the  flesh  of  muscle,  Ac.;  and  that 
when  work  was  done  it  was  done  at  the  expense 
of  the  muscles,  parts  of  which  were  broken 
down  or  underwent  waste  by  the  exertion,  and 
thus  proteid  food  was  needed  to  repair  this 
waste.  If  this  were  so  it  would  imply  that 
with  increased  work  there  would  be  increased 
waste  of  tiaeoe  and  need  for  increased  supplies 
of  proteid  foods,  such  as  beef,  fish,  Aa  It  is 
extremely  interesting  to  follow  the  steps  by 
which  the  accuracy  of  this  view  was  tested. 
Proteids,  we  have  seen,  are  nitrogen-containing 
substancea  If  work  is  done  at  the  expense  of 
proteids  then  the  nitrogenous  waste  of  the 
body  will  be  increased.  Now,  practically  the 
only  channel  by  which  nitrogenous  waste  is 
expelled  from  the  body  is  the  kidneys,  and  it 
is  expelled  in  the  form  of  the  nitrogenous  body 
urea,  the  chief  ingredient  of  the  urine.  If,  then, 
work  is  done  at  the  expense  of  proteids,  at 
the  expense  of  the  tissues  of  the  body,  with 
increased  work  there  will  be  an  increased 
amount  of  urea  expelled  by  the  kidneys,  and 
with  less  work  there  will  be  less  uraa  expelled. 
In  fact,  the  amount  of  urea  expelled  will  de¬ 
pend  on  the  amount  of  work  done.  This  has 
been  found  not  to  be  the  case.  Two  German 
professors,  named  Fick  and  Wislicenus,  made 
a  direct  experiment  upon  themselves.  They 
ascended  a  mountain,  6561  feet  high,  and  esti¬ 
mated  the  quantity  of  nitrogen  given  off  as 
area  from  the  body  during  the  period  of  their 
exertion,  and  they  compared  the  quantity  with 
the  amount  of  urea  given  off  from  the  body 
before  the  ascent  began  and  after  it  was  ended. 
In  order  not  to  cause  errors  by  the  kiud  of  food 
taken,  they  ate  no  nitrogen-containing  food  for 
a  whole  day  before  the  ascent,  nor  indeed  any 
food  of  this  kind  till  after  the  ascent  was  over, 
when  they  rested  and  took  a  libeial  meal  of 
meat,  Ac.  The  following  is  the  result  in  the 
case  of  Fick 

Before  the  ascent,  97  grains  nitrogen  per  hour. 

During  „  6’8  „  „  „ 

After  ,,  6*1  ,,  ,,  ,, 

During  the  night,  6*9  „  „  „ 

This  shows  that  the  work  was  not  done  at  the 
expense  of  the  tissues,  else  the  quantity  of 
nitrogen  given  off  from  the  body  would  have 
increased.  Tlie  fall  in  the  quantity  of  nitrogen 
was  due  to  the  abstinence  from  nitrogenous  food, 
and  the  increase  during  the  night  was  in  oonse- 
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4{uenoe  of  the  meal  containing  nitrogen  taken 
after  the  ascent. 

This  result  has  been  abundantly  corroborated 
by  later  experiments.  Thus,  a  set  of  observa¬ 
tions  was  made  on  a  watchmaker  in  the  Physio¬ 
logical  Laboratory  of  Munich,  who  was  placed 
under  three  conditions.  In  one  of  the  observa¬ 
tions  be  received  for  a  time  no  food  and  did  no 
work,  in  a  second  be  received  a  liberal  diet  and 
did  no  work,  and  in  a  third  he  received  a  liberal 
diet  and  did  hard  work.  The  quantity  of 
nitrogen  in  the  food  given  was  estimated,  and 
the  quantity  given  oflF  from  the  body  was  noted. 
If  the  quantity  given  off  exceeded  that  of  the 
food,  it  meant  waste  of  tissues,  loss  of  flesh,  and 
the  amount  of  flesh  lost  could  be  calculated 
from  the  excess  of  nitrogen  expelled  from  the 
body.  If  as  much  nitrogen  was  not  expelled 
as  was  given  in  the  food,  the  conclusion  was 
that  the  balance  had  been  built  up  in  the  body, 
that  is,  the  man  had  gained  flesh,  and  the  gain 
could  also  be  calculated.  Fat  is  very  rich  in 
carbon,  aud  from  the  quantity  of  carbon  given 
in  the  food,  and  the  quantity  given  out  as  car¬ 
bonic  acid  in  the  breath,  it  could  be  decided 
whether  the  body  had  gained  or  lost  carbon. 
If  the  quantity  given  out  exceeded  that  intro¬ 
duced  as  food,  it  was  interpreted  to  mean  that 
some  of  the  stored-up  fat  of  the  body  had  been 
consumed  and  the  man  bad  lost  fat  If  the 
quantity  given  off  were  less,  it  meant  that  some 
had  been  stored  as  fat,  and  the  man  bad  gained 
in  fat.  The  results  were  as  follows: — 

During  the  pwriod  of — 

No  food  sad  no  work  the  man  lost  11  ounces  of  flesh 
and  7|  ounces  fat, 

Liberal  diet,  no  work,  the  man  gained  no  flesh,  but 
2i  ounces  fat. 

Liberal  diet,  hard  work,  the  man  lost  no  flesh,  but 
2  ounces  fat 

Work  is,  therefore,  not  done  at  the  expense  of 
the  built-up  tissues,  but  at  the  expense  of  car¬ 
bonaceous  compounds  stored  up,  specially  fat, 
but  also  carbo-hydrates,  such  ns  starch  and 
sugar. 

It  appears,  then,  that  a  certain  amount  of  tear 
and  wear  of  the  tissues  goes  on  irrespective  of 
what  amount  of  work  is  done,  and  that  this 
amount  is  not  materially  increased  with  in¬ 
creased  work,  even  with  hard  work,  so  that  if 
a  certain  quantity  of  proteid  food  is  given  per 
day,  sufficient  to  repair  the  waste,  all  that  is 
further  needed  is  a  quantity  of  energy-yielding 
food,  such  as  fat,  starch,  and  sugar,  which 
should  be  varied  according  to  the  work  done, 
that  is,  the  energy  expended. 


Supposing  more  proteid  food  is  given  than  ia 
necessary  to  repair  tear  and  wear  of  tissues, 
what  happens  to  iti  The  excess  undergoes 
direct  combustion  in  the  body  without  previous 
building  up  into  tissue,  aud  thus  will  yield 
energy  aud  heat.  It  appears  that  some  of  the 
excess  may  even  be  transformed  into,  and 
stored  up  as,  fat  For  proteids  consist,  as  we 
have  seen  (p.  536),  of  nitrogen  with  carbon, 
hydrogen,  and  oxygen.  When  proteid  has  been 
consumed  in  the  body,  the  waste,  as  we  have 
said,  is  urea,  and  the  nrea  contains  all  the 
nitrogen  that  was  present  in  the  proteid,  but 
it  does  not  contain  all  the  carbon  or  hydrogen. 
Two-thirds  of  the  carbon  and  hydrogen  do  not 
appear  with  the  expelled  urea.  It  seems,  then, 
that,  in  the  body,  when  proteid  is  consumed  or 
undergoes  combustion,  it  splits  up  into  two 
parts,  one  containing  all  the  nitrogen  and  a 
third  of  the  carbon  and  hydrogen,  which  is 
expelled  as  urea,  aud  another  part  containing 
the  remaining  two-thirds  carbon  and  hydrogen. 
If  this  remainder  be  not  immediately  consumed 
to  yield  beat  aud  energy,  it  is  surmised  that  it 
may  be  built  up  in  the  body  and  stored  as  a 
carbonaceous  body,  such  as  fat,  or  a  carbo¬ 
hydrate,  like  glycogen  (see  p.  147).  Thus  dogs 
fed  on  lean  meat  may  gain  in  weight  by  the 
laying  on  of  fat,  derived,  therefore,  from  the 
proteid  of  the  meat,  since  fat  is  not  present  to 
any  extent  in  the  diet. 

It  is  of  great  importance  to  note  farther  that 
if  proteids  are  necessary  for  the  repair  of  waste 
in  the  tissues,  they  are  equally  necessary  for  the 
building  up  of  new  tissues,  as  in  the  growing 
person,  for  the  production  of  blood,  the  growth 
of  muscle,  bone,  nerve,  &c.  So  that,  if  an  adult 
man  needs  only  the  quantity  of  proteid  that 
will  repair  the  wear  of  his  tissues,  which  is  not 
materially  increased  by  his  work,  a  child  needs 
not  only  sufficient  to  repair  the  daily  tear  and 
wear,  but  also  an  added  quantity  for  growth. 
TAe  child  needs,  then,  a  larger  quantity  of  proteid 
in  proportion  than  a  full-grown  per  ton.  It  is 
because  this  fact  is  not  recognized  that  children 
are  fed  so  largely  on  non-uitrogenous  foods, 
starchy  foods,  such  as  arrow-root,  corn-flour,  &c. 
They  thus  fail  to  obtain  enough  nitrogen  for 
the  building  up  of  new  tissues,  and  are  white¬ 
faced  from  deficient  blood,  have  soft,  flabby 
muscles,  and  weak,  yielding  bones. 

The  Use  of  Fats. — If  experiments  show  that 
work  is  not  done  at  the  expense  of  the  nitro¬ 
genous  tissues  of  the  body,  they  equally  plainly 
show  that  it  is  done  at  the  expense  of  fats  and 
carbo-hydrates.  The  waste  products  of  the 
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combuation  in  the  body  of  fats,  starches,  and 
sugars  are  carbonic  acid  gas  and  water,  just  as 
urea  is  the  special  waste  product  of  the  combus¬ 
tion  of  proteids.  While  the  amouut  of  urea  is  not 
increased  by  work,  the  amount  of  carbonic  acid 
gas  given  off  from  the  lungs  is  markedly  in¬ 
creased.  In  the  case  of  the  watchmaker,  already 
referred  to,  while  the  quantity  of  urea  expelled 
was  the  same  during  the  day  of  hard  work  as 
during  the  day  of  no  work,  the  amount  of  car¬ 
bonic  acid  gas  expelled  increased  from  14,000 
grains  on  the  day  of  no  work  to  16,000  grains 
on  the  day  of  hard  work.  Moreover,  if  the 
body  be  in  a  cold  atmosphere,  the  amount  of 
carlxmicacid  given  off  again  markedly  increases, 
indicating  an  increased  combustion  of  fats  and 
carbo-hydrates  to  yield  heat  for  the  mainten¬ 
ance  of  the  warmth  of  the  body.  For  a  similar 
reason  fat  is  one  of  the  chief  articles  of  con¬ 
sumption  in  the  Arctic  regions.  During  starva¬ 
tion  the  fata  laid  down  in  the  body  are  the  first 
to  disappear.  It  thus  becomes  certain  that  fats 
are  consumed  in  the  body  for  the  purpose  of  yield¬ 
ing  energy  for  work,  and  beat  for  maintaining 
bodily  warmth;  and  they  are,  above  all  kinds 
of  food,  best  fitted  for  such  purposes.  If  an 
amount  of  fat  is  given  in  excess  of  what  is 
required  for  these  purposes,  it  is  stored  up  in 
the  body  as  fat,  waiting  till  called  for. 

The  Use  of  Carbo-hydrates  (sugars,  &c.). — 
As  has  been  already  indicated  in  the  paragraph 
on  Fats,  the  sugars  and  starches  introduced  as 
food  undergo  combustion  in  the  body  for  liberat¬ 
ing  energy  and  heat,  but  they  are  less  useful 
than  fats  for  these  purposes,  and  the  explanation 
of  that  fact  is  given  on  p.  532.  These  kinds  of 
food-atuffs  may  be  stored  up  in  the  body,  if  not 


immediately  needed,  in  the  form  of  animal 
starch  or  glycogen,  which  is  manufactured  and 
stored  in  the  liver,  as  explained  on  p.  147.  Thus 
Dr.  Pavy  showed  by  a  aeries  of  experiments, 
conducted  on  dogs,  that  by  a  diet  of  starch 
and  sugar  the  size  of  the  liver  was  greatly 
increased,  and  that  the  increase  in  size  was  due 
to  the  increased  quantity  of  glycogen  produced 
in  it  from  the  starch  and  sugar.  It  is  possible 
that  subsequently  this  glycogen,  before  being 
consumed  in  the  body,  undergoes  a  further 
conversion  into  fat.  It  has  been  certainly 
proved  that  sugars  and  starches  become  trans¬ 
formed  into  fat  in  the  body,  and,  if  not  imme¬ 
diately  required,  are  stored  up  as  such.  Thus  two 
observers,  Gilbert  and  Lawes,  fattened  pigs  on 
a  diet  rich  in  carbo-hydrates  and  found  that 
472  parts  of  fat  were  laid  down  in  the  body  for 
every  100  parts  of  fat  contained  in  the  food. 
The  increase  in  the  fat  could  have  been  effected 
only  by  a  transformation  of  the  starch  and  sugar 
of  the  food  into  fat.  The  wax  of  bees  is  a  fatty 
substance, and  Huber  showed  that  bees  produced 
wax  when  supplied  with  nothing  but  sugar. 
Then  the  delicacy  known  as  jpdxl  de  foie  grot 
is  made  from  the  fatty  livers  of  geese.  The 
fatty  degeneration  of  the  liver  is  produced  by 
stufiing  the  geese  with  a  food  rich  in  proteids 
and  carbo-hydrates,  and  preventing  exercise. 
The  fat  is,  therefore,  manufactured  in  the  body 
from  that  which  is  not  fat. 

Sugars  and  starches,  tlien,  are  consumed  in 
the  body  for  yielding  enetgy  and  heat,  while 
any  excess  is  converted  into  glycogen  or  fat  and 
stored  till  required. 

We  may  represent  these  conclusions  in  the 
following  table : — 


Uses  of  the  Various  Food-stufTs  in  the  Body. 


WATER 

6ALINES  or 
MINERAL 
MATTERS 


(  Required  by  all  the  tissues.  Daily  supply  needed  to  replace 
\  what  is  gfiven  off  from  lungs,  skin,  and  kidneya 

}  Enter  into  the  composition  of  all  the  tissues, 
and  promote  their  healthy  activity. 


fl.  BuQd  up  tissues,  muscle,  bone,  nerve, 
&0.,  in  the  growing  person. 

PROTEIDS  -{  2.  Repair  the  tear  and  wear  of  the  tis¬ 
sues,  constantly  occurring,  irrespeo- 
tive  of  work. 

'Undergo  combustion  to  yield 
FATS  (1)  Energy  for  work, 

(2>  HeaL 

(U  ndetgo  combustion  to  yield 
(1)  Energy  for  work, 

(2)  Heat 


Excess 


1.  May  be  directly  consumed 

to  yield  energy  and  beat. 

2.  Part  may  be  stored  up  as 

fat  till  required. 

3.  Part  may  be  stored  up  as 

glyoogen. 


Excess,  Stored  up  as  fat  till  required. 

^Stored  up  as 
Excess  J  (1)  fat, 

(2)  glycogen. 
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The  practice!  ooncluaione  from  tbeee  con- 
nderatioDB  have  been  alreadj  indicated,  but 
will  bear  repetition. 

There  U  a  marked  difference,  in  the  proportion 
of  the  various  kinds  of  food-stuffe,  between 
the  diet  suitable  for  the  full-grown  person 
and  that  for  the  growing  child. 

At  rtgardt  the  full-grown  man — 

1.  He  needs  a  quantity  of  proteids  sufficient 
to  repair  tear  and  wear  of  tissues.  This 
quantity  is,  broadly  speaking,  the  same  from 
day  to  day,  and  is  not  materially  affected 
by  the  amount  of  work  done. 

2.  He  needs  a  quantity  of  fate  and  carbo¬ 
hydrates,  increasing  (1)  with  increased 
work,  in  order  to  yield  an  increased  amount 
of  energy,  and  (2)  in  a  cold  climate  or  in 
cold  weather,  to  yield  an  additional  quantity 
of  heat,  and  decreasing  with  lessened  work 
or  warmer  weather. 


Ai  regardt  the  growing  pereon — 

1.  He  needs  a  quantity  of  proteids  sufficient 
to  repair  tear  and  wear  of  tiasuea 

2.  He  needs,  over  and  above,  a  quantity  of 
proteids  for  purposes  of  growth. 

3.  He  needs  fats  and  carbo-hydrates  accor¬ 
ding  to  exercise,  external  cold,  &c. 

These  facts  show  at  once  the  great  value  of 
milk  as  a  diet  for  children,  and  its  much  less 
value  as  a  diet  for  adults.  It  contains  a  quan¬ 
tity  of  proteids,  relatively  large  in  proportion 
to  the  fats  (cream)  and  carbo-hydrate  (sugar  of 
milk)  it  contains,  and  thus  meets  the  wants  of 
growing  tissues,  but  the  adult  needs  a  larger 
proportion  of  the  fats  and  carbo-hydrates,  for 
the  doing  of  work,  than  it  affords. 

Setting  water  and  saline  materials  aside  as 
being  derived  from  the  inorganic  world,  the 
world  of  lifeless  matter,  it  will  help  us  greatly 
in  realizing  the  extent  of  the  proteids,  fats,  and 
carbo-hydrates,  derived  from  the  organic  world, 
if  we  now  give  a  list  of  the  most  commonly 
known  food-stufis,  indicating  into  which  of 
these  classes  they  falL 


NITROGENOUS  OR  PROTEID  FOOD-STUFFS. 


ttam  Animal  Klaidea. 
Butohen'  Meat  of  all  kinda 
Poultry. 

WUd-fowL 

Game. 

Fish. 

SheD-fiah. 

MUk. 


rrom  VtgntebU  Klaadom. 
Beans,  Peas,  Lentils. 
Wheat,  Oata 
Flour  and  Oatmeal. 
Bye,  Barley. 

Indian  Com,  Rioe. 
Potatoes 

Vegetables  of  all  kinds. 
Fruits  of  all  kinda 


NON-NITROGENOUS  OR  CARBONACEOUS 
FOOD-STUFFS. 


Bofus. 

Cane-sugar. 

Orape-sTigar. 

Beet-sugar. 

Treacle. 

Golden  Syrup. 

Honey. 

Manna. 


SUrchca 

Sago. 

Coro-flonr. 

Arrow-root. 

Tapioea 

Cassava 

Tois-le-mois 


rite. 

Butter. 

Dripping. 

Lard. 

Buttorine  or  Oleo- 
Margarine. 

Oils,  such  as  Olive 
and  Almond  Oil, 
Ac. 


Gums  also  belong  to  the  Non-Nitrogenous  oIsml 


With  the  knowledge  we  have  thus  far  gained, 
it  is  possible  for  us  to  make  scmie  broad  general 
statementa  Thus  we  can  say  that  a  diet  which 
consisted  almost  exclusively  of  corn-flour,  arrow- 
root,  or  sago  would  be  entirely  an  improper 
diet  because  of  its  want  of  nitrogen,  and  of  its 
consequent  utter  inability  to  yield  material  for 
building  up  wasted  tissues.  But  such  general 
knowledge  as  this  is  of  very  limited  value.  We 
can  say  that  beef  is  nitrogenous,  and  is,  there¬ 
fore,  a  food-stuff  that  will  yield  the  material  for 
repairing  the  waste  of  the  body.  But  besides 
nitrogenous  or  proteid  material,  beef  contains 
other  Buhetances,  and  we  have  as  yet  no  infor¬ 
mation  that  will  enable  us  to  judge  how  much 
nitrogen  one  pound  of  beef  may  contain,  and 
how  much  of  it  will  be  necessary  for  a  day’s 
ration.  We  have  as  yet  no  means  of  saying 
whether  beef  or  beaus  supplies  the  nitrogen  in 
largest  amount  In  order  to  obtain  this  fuller 
information  a  complete  analysis  of  the  various 
food-stuffii  is  necessary.  Such  complete  analyses 
have  been  made.  They  show  that  any  one  of 
the  nitrogenous  food-stuffs  named  in  the  above 
table  is  really  a  mixture  of  two  or  three,  some¬ 
times  of  all,  of  the  classes  of  food  material  tabu¬ 
lated  on  p.  638.  Thusbeef  is  a  mixture  of  water, 
mineral  matters,  fat,  and  nitrogenous  material; 
milk  is  a  mixture  of  water,  saline  matters,  fat, 
carbo-hydrate  in  the  form  of  sugar,  and  nitro¬ 
genous  matter  in  the  form  of  curd;  oatmeal 
contains  water,  mineral  matters,  carbo-hydrate 
in  the  form  of  starch,  fat,  and  nitrogenous 
material — some,  that  is  to  say,'of  all  the  different 
classes  of  food-stuffs ;  and  so  on.  This  is  shown 
in  a  very  striking  way  in  Plate  IX.,  where  the 
composition  of  various  animal  and  vegetaUs 
food-stuffs  is  represented  by  variously  coloured 
bands.  Each  band  represents  100  parts  of  tbs 
food-stuff,  say  100  Iba,  and  it  is  divided  by 
small  marks  above  it  into  100  equal  parts.  The 
portion  of  the  band  marked  blue  represents  the 
amount  of  nitrogenous  material  in  the  100  of 
'  the  food-stuff.  The  yellow  part  of  the  band 
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Enplftnotion  pf  Si^ns 


Nitrofonous 
or  Protiido 


Fots 


‘.o'-oc-hyoroles 
il-ugor  oSlorck^ 


V  iner 

Votttrs 


Voodi.] 
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represents  the  fat,  the  red  the  carbo-hydrate 
(which  may  be  sugiir  or  starch,  or  a  mixture  of 
both),  the  white  portion  indicates  the  saline,  and 
the  black  the  amount  of  water.  To  give  a  com¬ 
plete  example.  Beef,  from  the  side,  well  fattened, 
contains  17*5  per  cent  proteid,  nearly  27  per  cent 
fat,  something  over  1  per  cent  mineral  material, 
and  fully  54  per  cent  water,  no  carbo-hydrate. 

With  such  analyses  as  these  our  knowledge 
of  food-stufis  ceases  to  be  vague  and  general, 
and  questions  as  to  the  best  food  for  building 
up  tissues  and  for  liberating  energy  can  be 
readily  answered,  while  we  are  supplied  with 
the  means  of  comparing  various  artides  of  food 
and  determining  their  relative  value. 

We  shall,  therefore,  now  proceed  to  go  over 
the  various  artides  commonly  used  as  food, 
giving  tables  of  their  composition.  After  that 
we  shall  be  able  to  discuss  fully  questions  relat¬ 
ing  to  diets— what  quantities  and  kinds  of  food 
ought  to  be  used  by  the  average  person  per  day, 
and  to  give  details  as  to  how  a  diet  should  vary 
in  accordance  with  varying  circumstances  of  age, 
sex,  work,  and  climate,  &c. 

COMPOSITION  OF  ANIMAL  FOODS. 

I.  Nltrofsnou*  Animal  Foods. 

BUTCHERS’  MEAT. 

PtnxtUagt  Cvmpo$itioJK(f  IttcU^  (Letheby.) 


Lwn 

BmL 

ru 

BttL 

Lmn 

Mattoo 

lu  1 
Muttea 

Fat 

Pork. 

Vaol. 

Water, . 

72 

SI 

72 

68  ! 

89 

63 

NitrofiwouB, . 

19*8 

14  8 

18-8 

12-4  1 

9-8 

16-6 

Fat, . 

3« 

29-8 

4-9 

8M 

48-9 

15-8 

Saline . 

51 

4-4 

4-8 

3-6 

2-3 

4-7 

An  examination  of  the  above  table  reveals 
some  very  interesting  facts.  It  will  be  noticed, 
first,  that  the  proportion  of  water  present  in 
meat  is  very  much  higher  than  would  ordina¬ 
rily  be  supposed.  It  varies  from  about  50  to 
about  70  per  cent.  That  is  to  say,  4  lbs.  of 
lean  beef,  if  perfectly  dried,  will  shrink  to 
rather  less  than  1^  lbs.  The  second  readily 
observed  fact  is  that  there  is  a  relation  between 
the  quantity  of  water  and  the  quantity  of  fat 
It  will  be  seen  that  when  the  proportion  of 
water  is  huge  the  proportion  of  fat  is  small,  and 
when  the  proportion  of  fat  becomes  large  the 
amount  of  water  is  diminished.  Thus  fat  beef 
contains  21  per  cent  less  water  than  lean  beef, 
but  26  per  cent  more  fat  Fat,  that  is  to  say, 
displaces  water.  This  is  quite  in  keeping  with 

>  IliMa  uialjsM  dUtar  oonsidarably  bom  tbow  Is  FIat« 
IX.  Th*  aboTO  ara  aaalTMS  of  EogUah  lamplea,  thota  of 
this  FUta  ara  American. 


the  popular  notion  that  very  lean  beef  is  not 
economical  At  the  same  time  an  excess  of  fat 
is  undesirable  and  wasteful;  for  then  it  cannot 
readily  be  made  use  of,  and,  as  the  table  shows, 
taking  equal  weights  of  lean  beef  and  fat  beef, 
there  is  less  nitrogenous  material  in  the  fat  than 
in  the  lean.  The  fat  ought  not  to  be  in  laige 
masses  on  the  meat,  but  should  be  distributed 
throughout  it,  showing  as  white  lines  running 
through  the  beef,  giving  it  a  marbled  appear¬ 
ance.  The  amount  of  fat  laid  down  in  an  ani¬ 
mal’s  body  is  dependent  upon  a  variety  of  cir¬ 
cumstances.  The  kind  of  feeding  has  a  marked 
influence,  and  the  mode  of  life  affects  the  fat¬ 
tening  process  in  a  veiy  marked  way.  Animals 
in  the  wild  state  do  not  fatten.  Fat  is  not  laid 
down  in  the  body,  because  carbonaceous  sub¬ 
stances  are  consumed  in  the  body  for  yielding 
the  energy  needed  in  the  state  of  unrestrained 
freedom.  It  is  estimated  that  of  the  total 
weight  of  an  ox  ready  for  the  market  one-third 
is  fat,  and  that  hit  forms  rather  more  than  the 
same  amount  of  the  body  of  a  sheep. 

There  is  also  a  considerable  difference  between 
the  flesh  of  young  and  of  mature  animals.  As 
a  rule,  while  the  flesh  of  the  young  animal  is 
more  tender,  it  is  less  nutritious  and  leas  diges¬ 
tible.  Specially  is  it  likely  to  be  less  nourish¬ 
ing  if  the  animal  has  been  quickly  fed  for  the 
market.  Enough  time  has  not  been  given  to 
permit  the  development  of  the  muscular  fibre, 
which  is,  in  consequence,  flabby  and  insipid. 
On  the  other  hand  if  the  animal  has  been  too 
old  or  has  been  used  for  work,  the  flesh  is  too 
firm  and  hard  to  make  pleasant  eating. 

Beef  is  said  to  be  at  its  best  when  cut  from 
the  carcass  of  a  four-year-old  ox,  and  wether 
mutton  from  a  three-year-old  is  in  the  best  con¬ 
dition. 

There  is  an  important  point  on  which  the 
table  is  silent,  and  on  which,  indeed,  chemical 
analysis  can  give  no  information,  and  that  is 
flavour.  It  depends  upon  the  presence  in  the 
meat  of  a  series  of  bodies,  which,  because  they 
can  be  dissolved  out  by  water,  are  called  ex< 
tractives  (see  p.  537).  They  are  found  in  great¬ 
est  abundance  in  the  flesh  of  wild  animals,  and 
it  is  their  presence  in  more  than  usual  quantity 
that  gives  to  meat  the  quality  people  speak  of 
as  “  richness.”  It  is  because  the  flesh  of  young 
animals  is  so  deficient  in  these  bodies  that  it  is 
poorer  and  less  tasty  them  that  of  the  mature 
animal.  Flavour  also  varies  with  the  animal, 
the  flesh  of  each  kind  having  its  own  peculiar 
character.  It  is  influenced  by  the  feeding,  being 
beet  just  before  removal  from  green  pasturage 
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in  the  months  of  September  and  Octobei^  and 
it  is  diminished  by  artificial  feeding.  It  is  the  na¬ 
tural  feeding  and  the  unrestrained  life  that  give 
mountain-fed  mutton  the  quality  that  makes  it 
so  desired.  Turnip  feeding  imparts  a  particular 
kind  of  flavour. 

The  analyses  given  in  the  table  apply  to  meat 
without  the  bone,  and  if  any  calculation  is 
made,  by  means  of  the  table,  of  the  various 
nutritive  materials  present  in,  say  1  lb.  of  beef, 
as  bought  for  domestic  purposes  in  the  ordinary 
way,  due  allowance  must  be  made  for  the  inevi¬ 
table  piece  of  bone.  It  has  been  calculated 
that  of  a  whole  ox  carcass  bone  forms  from  10 
to  20  per  cent  of  the  whole  weight,  but  the 
amount  varies  according  to  the  cut. 

Thus  joints  seldom  contain  lees  than  8  per  cent  of  the 

weight  in  bone. 

The  neck  and  brisket  contains  10  per  cent  do. 

The  shin  and  legs  83  to  SO  per  cent  do. 

Thus  the  most  economical  parts  are  the  round 
and  the  thick  flank,  next  in  order  comes  the 
brisket,  and  lastly  the  leg.  In  mutton  and 
pork  the  leg  is  the  most  economical  and  then 
the  shoulders. 

Bone,  however,  is  not  an  innutritious  portion 
of  the  animal,  provided  the  nutriment  is  pro¬ 
perly  extracted  from  it.  Church  gives  an  ana¬ 
lysis  of  the  bone  of  a  mutton  chop,  showing  the 
following  ingredients : — 


Water .  82*2 percenter S os.  66gr.inllb. 

Nitrogenous .  18*7  „  2  ,,  484  „  „ 

Fat .  9  0  „  1  „  193  „  „ 


»  *  >»  »»  >' 

100*0  16  os. 

Smith,  basing  his  calculation  upon  the  ana¬ 
lysis  of  shin-bones,  estimated  that 

8  lbs.  of  shin-bones  would  yield  as  much  carbon  as  1  lb. 
of  beef. 

6  lbs.  of  shin-bones  would  yield  as  much  nitrogen  as 
1  lb.  do. 

that  is,  the  nutritive  value  of  bone  is  as  regards 
nitrogen  ^  that  of  beef,  and  as  regards  carbon 
^  that  of  beef.  Bones  vary  in  the  amount  of 
nutritive  material  they  contain  according  to 
their  form.  Dense  bone  contains  less  animal 
and  more  mineral  matter  than  spongy  bone, 
and  the  more  abundant  tlie  marrow  the  more 
useful  the  bone,  for  marrow  consists  largely  of 
fat,  and  is  therefore  of  value  as  yielding  carbon 
for  liberation  of  heat  and  energy.  In  order 
that  the  nutritive  material  may  be  propedy 


extracted  bones  require  grinding  down.  This 
could  not  be  attempted  for  ordinary  domestic 
purposes,  but  at  any  rate  the  bone  ought  to 
be  well  smashed  up,  to  permit  the  extractioa 
of  AS  much  nutriment  as  possible.  The  joint 
ends  of  bone  yield,  from  the  gristly  materisi 
and  from  the  tendinous  and  ligamentous  parts 
about  the  joint,  a  substance  which,  on  boiling, 
is  converted  into  gelatine.  It  is  this,  perhaps, 
more  than  the  nutritive  material  extracted  from 
the  bone  itself,  that  makes  the  bone  useful  for 
the  making  of  stock  for  soup. 


Perventaffe  C<mpo*ition  of  Farioiu  ParU  Animal*, 


Sheepe* 

Kidney. 

Calve*' 

Liver. 

Mpe. 

Foie 

Ona 

Baooe^ 
fat  ealted 
and 
dried. 

Water . 

78-60 

72*88 

67*1 

2270 

13-9 

Nitroeenoua, 

16*56 

20-0 

13*3 

18*76 

9-0 

Fat..." . 

3*33 

6.58 

17*1 

54*57 

74*1 

Ciirbo-  \ 
hydrate.  / 

0^1 

0*45 

— 

6*40 

— 

Saline . 

1*80 

1*54 

2*6 

2*58 

8*0 

The  above  tables  show  the  nutritive  value  of 
the  various  internal  organs  noted.  There  are, 
however,  objections  to  their  use,  mainly  on 
account  of  their  being  difficult  of  digestion. 
Thus  the  kidney  is  of  a  close  texture,  and  nnless 
skilfully  cooked,  so  that  all  the  juices  are  re¬ 
tained,  it  may  be  hard  and  with  little  flavour. 
The  same  objection  exists  to  the  use  of  the 
heart,  which  closely  resembles  ordinary  meat  in 
its  composition,  though  it  is  much  firmer  and 
harder.  The  liver  is  rich  and  savoury  when 
properly  cooked,  but  easily  rendered  hard  and 
tasteless,  and  is  difficult  of  digestion.  Com¬ 
parison  between  the  table  of  calves’  liver  and 
foie  gras,  the  fatty  liver  of  Strasburg  geese  (see 
p.  Ml),  indicates  how  the  kind  of  feeding  fol¬ 
lowed  in  the  ease  of  the  geese  alters  the  compo¬ 
sition  of  Uie  organ.  The  table  shows  the  fatty 
liver  to  consist  of  over  a  half  of  fat  Tripe  used 
as  food  consists  of  the  paunch,  or  first  portion 
of  the  stomach  of  the  ox  or  cow.  Of  oonsidei^ 
able  nutritive  value,  it  possesses  the  great  addi¬ 
tional  advantage  of  being  the  most  easily  di¬ 
gested  of  animal  foods,  and  it  is  of  very  agree¬ 
able  flavour.  Sweetbread  is,  strictly  speaking, 
the  pancreas  (see  p.  142),  but  the  organ  sold 
by  butchers  under  this  name  is  specially  the 
thymus  gland  (p.  20&X  aud  other  £^ands,  su^ 
as  the  thyrmd  (p.  205X  are  also  sold  under  the 
same  name.  The  thymus  of  the  calf  is  the 
most  esteemed.  It  is  nourishing,  and  when 
properly  cooked  easy  of  digestion.  The  lungs 
or  lights  are  eaten  along  with  the  liver,  and 
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though  containing  nutritious  material  are  rather 
indigestible. 

The  blood  of  animals,  chieflj  the  pig,  is  con- 
somed  in  the  form  of  Uack-pnddings,  which 
are  made  of  a  mixture  of  blood,  groats,  fat,  and 
various  herbs.  The  mixture  is  contained  in  a 
piece  of  skin  from  the  intestine  of  the  pig. 
Bacon  belongs  to  the  class  of  cured  meats.  The 
Hitch  is  from  the  side.  The  process  of  curing 
consists  in  rubbing  into  the  side  a  mixture  of 
salt  and  saltpetre  (nitre).  Brine  is  also  forced 
into  the  flesh  by  a  force-pump.  The  sides,  after 
being  dressed  in  this  way,  are  piled  on  one 
another  for  fonr  days,  then  tamed  and  sprinkled 
with  salt,  and  allowed  to  lie  for  twelve  days. 
After  washing  and  drying  they  are  hung  in  the 
smoke-hoose  and  submitted  to  the  fumes  of 
burning  oak  sawdust  for  three  days,  when  they 
acquire  the  proper  flavour  and  are  ready  for 
oiarket.  For  domestic  use  pork  may  be  cured 
as  follows:  Stir  some  salt  with  hot  water  till 
no  more  of  the  substance  is  dissolved.  This 
forms  the  brine  or  pickling  liquor.  Then  mix, 
for  a  pig  of  moderate  size,  one  pound  of  brown 
sugar  and  half  a  pound  of  nitre;  rub  this  mix¬ 
ture  well  into  the  meat,  which  is  then  to  be  put 
into  the  pickle,  remaining  there  two  daya 
After  this  take  it  out  and  rob  the  pieces  with 
salt  alone.  Betura  it  to  the  pickle.  It  will  be 
ready  for  use,  after  drying  and  smoking,  in 
six  or  eight  weeks  ”  (Church).  The  small  quan¬ 
tity  of  water  contained  in  bacon  makes  it,  weight 
for  weight,  of  more  nutritive  value  than  fresh 
pork,  while  the  pickling  process  renders  the  fat 
more  digestible  than  it  is  in  the  fresh  state. 
This  is  an  exception  to  the  general  rule  that 
curing  rendera  meat  leas  digestible.  If  the 
pickling  has  been  too  long  continued,  however, 
the  lean  portions  will  have  become  too  dry  by 
the  abstraction  of  the  juices.  By  noting  in  the 
above  table  the  relative  proportions  of  nitro¬ 
genous  material  and  fat  in  liver  and  bacon,  the 
meaning  and  advantage  Of  combining  these  two 
in  one  dish  becomes  appaarent,  the  one  making 
up  for  the  deficiencies  of  the  other.  The  same 
is  true  of  the  combination  of  chicken  and  ham, 
for  the  flesh  <d  fowls,  as  will  be  seen  from  the 
succeeding  table,  contains  a  very  slight  admix¬ 
ture  of  fat,  while  it  is  more  than  usually  rich  in 
nitrogenous  material 

The  same  advantage  is  gained  from  a  mixed 
diet  of  ham  and  eggs,  veal  and  ham,  bacon  and 
beans,  rabbit  and  ham,  &e.,  the  bacon  or  ham 
supplying  in  each  case  the  fat,  while  the  eggs, 
beans,  veal,  or  rabbit  yields  in  abundance  the 
mitrogenous  oonstitaent. 


POULTRY,  GAME,  AND  WILD-FOWL. 
PtretHiagt  Componiion  of  Poultry  and  Oamt. 


Fowl 

Hare. 

Water . 

7816 

74-36 

NitroKsnous . 

22-66 

28-34 

Fat . 

8-11 

1-18 

Salios . 

1-09 

1-18 

The  number  of  birds  used  as  food,  in  various 
parts  of  the  world,  is  very  great.  The  analysis 
of  the  common  bam-yard  fowl  may  be  taken  as 
a  fair  sample.  It  will  be  noticed  that  the  pro¬ 
portion  of  fat  is  small,  and  the  proportion  of 
nitrogenous  material  large,  the  latter  existing 
in  larger  quantity  even  than  in  lean  beef.  Wild¬ 
fowl  contain  still  lees  fat.  The  flesh  of  the  white- 
fleshed  birds  is  more  tender,  more  delicate  in 
flavour,  and  more  easily  digested  than  the  dark- 
coloured  flesh,  for  example,  of  ducks  and  geese. 
The  latter  u,  however,  richer  and  more  stimu¬ 
lating.  Game-birds  are  desired  for  their  special 
flavour,  which,  by  stimulating  the  appetite, 
counterbalances  the  disadvantage  of  the  in¬ 
creased  fiminesB  and  solidity  of  the  flesh.  The 
character  of  the  fleeh  is,  of  course,  influenced  by 
domestication.  If  prevented  from  obtaining 
exercise,  the  birds  will  become  fat,  and  it  also 
appears  that,  after  spaying,  the  animal  fattens 
more  easily,  grosrs  to  a  larger  size,  and  develojis 
a  finer  flavour.  A  eapoA  is  a  cock-chicken  which 
has  been  thus  treated,  a  poulctrd  is  a  spayed  hen. 
The  flavour  is  also  markedly  different  in  flesh- 
eating  from  that  of  grain-eating  birda  The 
flesh-eating  bird  is  of  a  stronger,  fuller,  and  leas 
agreeable  flavour,  and  the  feeding  of  sucli  bii^ls 
on  grain  greatly  improves  them  in  this  respect. 
The  keeping  of  game,  till  it  is  decidedly  “  high,” 
is  for  the  purpose  of  making  the  flesh  more 
tender  and  easily  eaten. 

The  breast  is  not  always  the  most  tender  part 
of  the  bird.  It  is  so  in  the  common  fowl  and 
the  partridge,  because  these  birda  walk  rather 
than  fly,  and  the  wings  and  breast  muscles  are 
leas  exercised.  But,  in  the  case  of  the  woodcock 
and  snipe,  the  legs  are  preferred,  because  these 
birds  fly  most,  and  the  wings  consequently  are 
firmer  from  exercise. 

While  there  seems  to  be  no  bird  whose  flesh 
is  injurious,  if  eaten,  it  yet  appears  that  some 
birds  may  become  poisonous  by  eating  certain 
foods.  The  pheasant  of  North  America  is  said 
to  be  poisonona  during  the  winter  and  spring, 
if  fed  on  the  buds  of  Calmia  latifolia,  and 
American  partridges  have  been  found  to  possess 
poisonous  properties  (Pavy). 
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The  fleeh  of  bare  and  rabbit  resembles  that 
of  fowl  rather  than  that  of  butchers’  meat.  It 
also  is  characterized  by  the  absence  of  fat.  The 
flesh  of  the  hare  is  particularly  rich  and  nour¬ 
ishing,  that  of  rabbit  having  a  leas  defined 
flavour;  but  it  is.more  easily  digested,  and,  just 
because  of  its  greater  delicacy,  is  more  suited 
for  an  invalid  or  convalescent  Hare-flesh  is 
highly  nutritious,  but  is  rather  for  the  healthy 
and  vigorous  than  for  the  sick. 

Venison,  the  flesh  of  the  deer,  resembles  game 
rather  than  butchers’  meat.  It  possesses  little 
fat,  but  is  rich  in  extractives,  and  therefore 
savoury  and  stimulating.  It  is,  moreover,  readily 
digestible.  The  flesh  of  park-deer  resembles 
that  of  the  domestic  sheep  because  of  restricted 
exercise. 

Squirrels  are  eaten  in  some  of  the  western 
parts  of  America,  and  by  the  natives  of  Aus¬ 
tralia,  and  form  a  favourite  dish  in  Norway  and 
Sweden.  The  flesh  is  said  to  be  tender,  and  to 
resemble  that  of  the  bam-door  fowL  The  flesh 
of  the  opossum  is  compared  to  that  of  the  rabbit 
or  hare. 

Edible  birds'  nests  are  esteemed  great  deli¬ 
cacies  in  Chiua.  The  edible  portion  of  the  nest 
is  really  formed  of  dried  saliva,  and  is  con¬ 
structed  by  the  bird,  the  salangan,  a  kind  of 
swift,  as  a  support  ou  which  its  nest  is  after¬ 
wards  raised  of  grass,  leaves,  and  sea-weed. 
The  birds  build  in  caves  near  the  sea  or  inland, 
and  it  is  by  means  of  the  brackets  which  the 
animal  makes,  that  its  nest  is  supported.  It  is 
said  to  require  fifty  such  brackets  to  make  up 
a  pound  in  weight,  and  the  best  of  them  sell  for 
£6  to  £6  the  pound.  They  are  obtained  chiefly 
in  the  islands  of  the  Southern  Archipelago. 

EGGS. 


PtTcetUagt  Compoiiiion  of  Hen’i  Egg  (Church). 


White. 

Yolk. 

White  and 
Yolk  Mixed. 

Water . 

84-8 

61-5 

717 

Nitrogenous . 

12-0 

16-0 

140 

Fat . 

— 

80-0 

110 

Extractives  and  ') 
membranes . j 

2-0 

2i 

2-0 

Saline . 

1-2 

1-4 

1-3 

The  eggs  of  a  great  variety  of  birds  are  used 
as  food,  and  there  is  no  bird’s  egg  which  may 
not  be  so  employed.  The  eggs  of  different  birds 
differ  much  not  only  in  size,  &c.,  but  also  in 
flavour.  The  flavour  is  mainly  determined  by 
the  feeding  of  the  bird. 

Within  the  shell  the  whole  egg  is  inclosed 
in  a  delicate  double  envelope  or  membrane. 


Throughout  the  white  of  the  egg  run  delicate 
strands  of  membrane  dividing  off  compartments 
in  which  the  semi-liquid  white  is  inclosed. 
Within  the  white,  inclosed  also  in  a  delicate 
membrane,  is  the  yellow  yolk  attached  to  the 
membranes  of  the  white  by  two  fine  cords  or 
chalazte,  one  towards  each  end  of  the  egg,  which 
suspend  the  yolk  and  permit  it  to  move  readily 
within  the  white.  It  is  on  the  yolk  and  from 
a  part  of  it  that  the  young  bird  is  developed. 
The  part  is  indicated  in  the  fresh  egg  by  a  small 
white  area,  called  the  cicatricula,  about  the 
sixth  of  an  inch  in  diameter,  which  is  always 
uppermost  in  whatever  position  the  egg  is 
placed.  The  rotation  of  the  yolk  on  its  chalazte 
achieves  this.  While  only  a  part  of  the  yolk 
developes  into  the  young  bird,  tlie  remainder 
and  the  whole  of  the  white  serves  to  nourish  it 
till  it  is  ready  to  break  out  of  the  shell.  So  that 
within  the  egg  itself  is  contained  all  the  mate¬ 
rial  necessary  for  the  development  of  the  timues 
and  growth  of  the  chicken  during  a  consider¬ 
able  period  of  its  existence. 

The  shell  is  usually  about  the  of  the 
total  weight  of  the  egg,  the  yolk  weighs  ^ths, 
and  the  white  ^ths. 

The  shell  consists  of  3  per  cent  organic  matter, 
and  97  per  cent  inoiganic  salts,  of  which  91  per 
cent  is  carbonate  of  lime,  and  the  remaining 
fi  per  cent  is  phosphate  of  lime.  It  is  porous, 
and  thus  permits  exchanges  to  go  on  between 
the  air  outside  and  the  contents  of  the  shelL 
It  is  because  of  the  entrance,  through  the  sheU, 
of  putrefactive  germs  in  the  air  that  decomposi¬ 
tion  is  set  up,  and  the  egg  becomes  bad.  This 
may  be  prevented  by  rubbing  newly-laid  eggs 
over  with  fat  or  butter,  which  enters  the  pores 
and  seals  the  egg,  as  it  were,  against  the  en¬ 
trance  of  air.  Eggs  have  been  kept  fresh  for 
two  years,  and  may  easily  be  kept,  it  is  said,  by 
covering  them  with  a  solution  of  one-third  bees*- 
wax  and  two-thirds  olive-oil.  They  may  be 
kept  for  a  considerable  time  also  by  packing 
them,  small  end  downwards,  in  clean  dry  salt. 
They  may  be  preserved  also  in  strong  solution 
of  salt  or  in  lime-water.  Bad  eggs  swim  even  in 
pure  water  because  of  their  loss  of  weight  owing 
to  decomposition,  and  the  quantity  of  gas  the 
decay  has  produced.  Good  eggs  should  sink  in 
a  solution  composed  of  1  ounce  of  salt  in  10 
ounces  pint)  water,  and  in  the  same  solution 
indifferent  eggs  float.  The  white  and  yolk  of 
eggs  differ  very  much  in  their  composition,  as 
the  tables  show.  Tlie  white  is  almost  entirely 
a  weak  solution  of  albumin  in  water,  for  the 
nitrogenous  constituent  is  pure  albumin  (see 
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p.  636),  and  the  water  exists  to  the  extent  of 
nearly  85  per  cent.  So  that  of  the  white  of  egg 
only  |th  part  consists  really  nourishing  mate¬ 
rial,  namely,  the  albumin.  Though  in  solution 
in  cold  water,  it  becomes  coagulated  into  a  white 
dot  when  beat  is  applied,  and  the  albumin  in 
this  coagulated  condition  will  no  longer  dissolve 
in  water.  When  the  oompoeition  of  the  yolk 
is  examined,  a  nuirked  difference  is  observed. 
There  is  33  per  cent  lees  water,  and  30  per  cent 
fat,  besides  3  per  cent  more  albuminous  or 
nitrogenous  material.  The  fat  may  be  ex¬ 
tracted  as  a  bright  yellow  oU  by  means  of 
alcohol  or  ether.  The  yolk  is  much  richer  then, 
and  more  nourishing  than  the  white.  Yet  the 
white  forms  ^ths  of  the  whole  egg,  so  that  when 
the  mixed  white  and  yolk  are  taken,  the  rich 
yolk  is  diluted,  as  it  were,  by  the  weak  white, 
as  will  be  seen  on  referring  to  the  table.  It  is 
sufficiently  plain  from  these  tables  that  eggs 
are  not  the  concentrated  food  moat  people  ima¬ 
gine.  As  a  matter  of  fact  an  egg  scarcely  con¬ 
tains  more  nourishing  material  than  a  piece  of 
beef  of  equal  weight.  This  is  proved  in  more 
detail  on  p.  566.  A  man,  restricting  himself  to 
eggs  alone,  could  not  obtain  sufficient  waste¬ 
repairing  and  energy-yielding  material  out  of 
less  than  eighteen  eggs  per  day. 

The  inorganic  salts  of  the  egg  are  those  of 
phosphorus,  iron,  lime,  soda,  potash,  and  mag¬ 
nesia. 

The  weight  of  the  hen’s  egg  is  from  1^  to  2 
ounces;  a  duck’s  egg  weighs  2  to  3  ounces,  a 
turkey's  3  to  4  ounces,  and  that  of  a  goose  4  to 
6  ounces.  A  duck’s  egg  contains  a  fourth  more 
nourishing  material  than  a  hen’s  egg. 


FISH  AND  SHELL-FISH. 
PtrctJOagt  Comp^Uion  of  WkUt  Fitk, 


WhlUng. 

Cod. 

Haddock. 

Sole. 

Skate. 

Water . 

830 

161 

0-8 

11 

77-6 

18-6 

3-0 

1-0 

78-0 

181 

20 

1-0 

861 

120 

0-7 

1*2 

73-7» 

24-03 

0-47 

1-71 

Nitrogenoua 
Pat . 

fUKna 

Ptrotniago  CompotUioK  qfFat  Fith. 


Heninc. 

UackereL 

KeL 

Salmon. 

Water . 

8071 

1011 

7-11 

2-07 

68-27 

23-42 

676 

1-66 

79-21 

18-67 

6-41 

1-11 

74-45 

1876 

6-22 

0-58 

Nitroxenoua..., 
Fat . 

Saline . 

In  the  above  tables  a  rough  distinction  has 
been  made  between  two  classes  of  fish,  depend¬ 
ing  on  their  chemical  composition.  To  the  clmiii 
of  lean  fish,  that  is,  with  comparatively  little  fat 


in  their  composition,  belong  the  fish  with  more 
or  lees  white  fiesh.  The  conunoner  examples 
of  this  class  are  given  in  the  table,  and  to  the 
same  class,  with  a  chemical  composition  of 
which  that  of  the  haddock  may  be  taken  as  an 
average,  belong  turbot,  brill,  plaice,  whitebait, 
smelt,  flounder,  hake,  ling,  gudgeon,  and  pike. 
The  class  to  which  herring,  salmon,  &c.,  belong 
is  characterized  by  a  considerable  increase  in 
the  quantity  of  fat,  and  has  nsually  flesh  more 
or  less  coloured.  The  sprat,  pilchard,  and  lam¬ 
prey  belong  to  the  same  class.  According  to 
the  table  the  herring  is  richest  in  fat ;  but  the 
eel  is  usually  represented  as  one  of  the  fattest 
of  fish,  Letheby’s  analysis  crediting  it  with 
nearly  14  per  cent  of  fat,  and  Payen  stating  the 
percentage  ol  fat  in  the  eel,  when  the  non¬ 
edible  parts  have  been  removed,  as  nearly  24. 
It  may  be  remarked  here  that  there  are  con¬ 
siderable  variations  in  the  analyses  of  different 
food-stuffs,  as  given  by  different  authorities, 
depending  upon  the  state  of  the  particular 
samples  from  which  the  analyses  were  made. 
Thus  in  fish  the  composition  varies  with  the 
season,  the  animal  being  at  its  highest  state 
of  perfection  previous  to  spawning,  when  it  is 
fatter,  and  the  fiesh  has  a  richer  flavour.  After 
spawning  the  animal  is  much  leaner  and  the 
flesh  is  more  watery.  It  is  estimated  that  dur¬ 
ing  the  spawning  period  as  much  as  17  per  cent 
of  the  total  fat  present  in  the  body  may  dis¬ 
appear. 

In  the  case  of  the  salmon,  herring,  mackerel, 
eel,  &c.,  the  fat  exists  among  the  muscular  sub¬ 
stance,  and  there  is  also  a  layer  of  fat  beneath 
the  skin,  specially  beneath  the  skin  of  the  belly, 
whereas,  in  the  cod,  skate,  &c.,  the  fat  is  present 
in  greatest  amount  in  the  liver,  which  is,  in 
the  season,  gorged  with  oil. 

Fish  compares  favourably  with  butchers’ 
meat,  containing  a  nearly  equal  amount  of 
nourishing  material,  weight  for  weight,  as  beef. 
The  extractives,  to  which  butchers’  meat  owes 
its  richness  and  fulness  of  flavour  as  well  as  its 
stimulating  properties,  are  present  in  less  quan¬ 
tity,  however.  Fish  is  thus  less  satisfying  and 
stimulating  than  beef,  and  is,  on  that  account, 
not  so  extensively  used  as  it  ought  to  be.  Be¬ 
cause  of  this,  however,  its  nutritive  value  is 
not  actiudly  impaired,  while  these  qualities 
make  it  of  much  value  to  persons  of  weak  diges¬ 
tion  and  to  persons  of  sedentary  habits.  Its 
deficiency,  specially  the  deficiency  of  white- 
fish,  in  fat  is  easily  made  up  by  mixing  the  diet 
with  fatty  substances.  Butter  sauces,  for  ex¬ 
ample,  make  up  for  thia  Fishing  populations 
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hAve  leaned  thi*  by  experience.  Thus  the 
people  of  Cornwall  aod  Devonshire  make  a  fish- 
pie  of  fish  mixed  with  thick  pieces  of  fat  pork, 
salted  and  peppered,and  covered  by  agood  crust. 
They  thus  obtain  all  the  requisites  of  a  nourish¬ 
ing  meal;  and  the  healthy  condition  of  the  people 
shows  how  satisfactory  is  the  diet.  “  In  no 
other  class  than  in  that  of  fishers  do  we  see 
larger  families,  handsomer  women,  or  more 
robust  and  active  men  ”  (Dr.  Davy).  The  value 
of  fish  from  an  economic  point  of  view,  as  com¬ 
pared  with  butchers’  meat,  is  discnssed  on  p.  555. 

The  flavour  of  fish  varies  with  their  feeding, 
the  special  character  of  the  feeding-ground  being 
the  cause  of  the  peculiar  excellence  of  Loch 
Fyne  herring,  Dublin  Bay  haddock.  Dogger 
Bank  cod,  and  Tay  salmon.  The  whiting  is 
the  most  delicate  and  tender,  and  near  it  is  the 
haddock;  the  sole,  flounder,  turbot,  cod,  hake, 
and  ling  follow.  The  white-fish  are  the  most 
digestible;  and  diminished  digestibiUty  accom¬ 
panies  increased  finnnea  oi  flesh.  This  is  seen 
in  cod-fish,  which  in  season  is  firm,  and  be¬ 
comes  opaque  on  boiling,  showing  curdy  mate¬ 
rial  between  the  flakes.  But  this  very  firmness, 
desirable  as  indicating  seaaonableness,  is  a  dis¬ 
advantage  from  the  point  of  view  of  digestion. 
The  firmness  of  the  cod  is  increased  by  crimp¬ 
ing,  which  consists  in  making  eross-cnts  into 
the  flesh  immediately  after  the  fish  is  killed, 
and  then  plunging  it  into  cold  water.  Tliis  is 
supposed  to  improve  the  flavour.  The  flavoor 
of  some  fish,  such  as  trout  and  salmon,  is  best 
when  they  are  cooked  aod  eaten  speedily  after 
being  killed;  but  others,  such  as  turbot,  improve 
with  keeping.  The  &t  fishes  are  the  least 
digestible  of  all. 

Boe  and  milt  are  parts  of  the  reproductive 
organs,  the  former,  which  is  the  hard  roe, 
belonging  to  the  female,  and  the  latter,  the  soft 
roe,  to  the  male.  Caviare  is  the  preserved  hard 
roe  of  the  sturgeon. 

Many  substances  of  great  commercial  value 
are  made  from  various  parts  of  fish.  Thus 
isinglass  is  derived  from  the  swimming-bladder, 
specially  of  the  sturgeon.  Olue  is  made  from 
refuse  of  fish;  and  so  on.  The  Normal  Com¬ 
pany,  of  Aberdeen,  has  shown  that  every  part 
of  the  fish  can  be  utilized,  and  that  the  parts  of 
the  fish  regularly  discarded  as  useless,  when 
properly  made  use  of,  represent  an  enormous 
money  valne. 

Hah  sometimes  possess  poisonous  properties, 
possibly  because  of  some  kind  of  feeding.  Such 
poisonous  fish  are  met  with  in  the  tropics. 
There  are  some  people  injnrionsly  affected  by 


[Beet  I. 

fish  at  any  time,  even  as  others  cannot  eat  mut¬ 
ton  or  eggs  without  great  disturbance. 

There  does  not  seem  any  scientific  ground 
for  the  popular  notion  that  fish  is  a  specially 
useful  f<md  for  brain  w<H*ken.  It  was  thought 
that  fiysh  were  rich  in  phosphorus,  which  enters 
into  the  composition  of  brain  tissue,  and  were, 
therefore,  specially  useful.  This  idea  arose  from 
the  glow  given  out  by  fish  in  the  dark.  But 
such  phosphorescence  is  probably  due  to  a 
minute  organism,  and  is  a  thing  apart  from  the 
chemical  composition  of  the  fish. 


Peroenta^  CompotHion  of  ShelUFith. 


Water, . 

LobeUr. 

Oyetera 

IfuMela 

7«-«2 

1917 

1-22 

117 

1-83 

80S8 

14-01 

1-40 

1- 52 

2- 69 

7674 

1172 

7-39 

2-42 

2-73 

Nitrogenou, . 

Non-nitrogenous  and  loss, .. 
Fat . 

Saline, . 

The  above  may  be  taken  as  fairly  representa¬ 
tive  of  the  shell-fish  class.  They  contain  a  Ur 
quantity  of  nourishing  material.  In  the  case  of 
lobster,  crab,  crayfish,  &c.,  there  are  serious  objec¬ 
tions  to  their  use.  They  are  among  the  most 
indigestible  kindsof  animal  food.  Theyarecoane 
feeders,  and  this  may  account  for  the  disturb¬ 
ing  effects  they  so  readily  produce,  apart  alto¬ 
gether  from  any  difiSculty  of  digestion.  Under 
any  cireonistancee,  however,  they  excite  even 
serious  irritation  of  stomach  and  bowels  in  some 
persons,  producing  cramp,  ooKc,  purging,  and 
violent  symptoms  of  irritant  poisoning;  while  in 
others  the  partaking  of  even  a  small  amount  of 
shell-fish  (and  specially  mussels)  to  supper  would 
induce  a  skin  eruption  like  nettle-rash.  Oysters 
are  not  so  open  to  this  objection;  indeed  they  are 
frequently  found  pleasant  and  appetizing  by  per¬ 
sons  of  weak  digestion  and  convalescents.  The 
flesh  of  the  claws  of  lobsters  and  crabs  is  more 
delicate  and  digestible  than  the  soft  internal 
parts,  which  are  mainly  liver.  The  mass  of  little 
round  black  bodies,  found  beneath  the  tail  of 
the  female  lobster,  is  the  spawn,  aud  is  used  for 
sauce.  The  beard  of  the  oyster  is  formed  of 
the  gills,  and  is  frequently  removed;  the  large 
hard  portion  of  the  interior,  which  is  a  muscu¬ 
lar  part,  ought  also  to  be  rejected,  os  it  is  the 
least  digestible  pari  The  addition  of  vinegar, 
spices,  &c.,  to  shell-fish  is,  as  a  rule,  an  aid  to 
their  digestion,  as  these  substances  act  as  stimu¬ 
lants  to  the  stomach  and  promote  the  flow  of  the 
digestive  jnices.  Oysters  are  more  easily  digested 
when  raw  than  when  cooked.  They  are  in  sea¬ 
son  ouly  when  there  is  an  “t”  in  the  name  of 
the  month. 
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TUKTLK 

Both  the  freah-weter  and  ouaiDe  turtle  are 
eoDsumed  aa  food.  The  former  abounda  ia 
oertain  districta  of  the  Coutment,  and  ia  uaed 
bj  the  inhabitanta.  Tha  terrapin^  a  freah-water 
turtle,  ia  imported  into  this  country  from  Ame¬ 
rica.  Land  tortoiaea  are  alao  found  wholeaome 
and  agreeable  food  by  the  nativea  in  India  and 
Africa  and  by  the  North  American  Indiana 

The  edible  or  green  turtle  {Ckdonia  mydUu) 
■  the  one  chiefly  need  in  thia  country.  It  ia 
from  6  to  7  feet  long,  and  aometimes  weigha 
700  pounda.  They  are  imported  alire ;  and  the 
fleah  cut  up  into  ]Hecea  and  sou-dried  u  also 
imported  in  large  quantity  from  the  West  In¬ 
dian  islands.  The  fleah  ia  aometimea  used  aa 
steak,  but  is  principally  employed  for  aoup.  For 
thia  purpose  the  shields  covering  back  and  belly 
are  removed  from  the  animal,  scalded  to  allow 
of  the  removal  of  the  scales,  and  boiled.  The 
soft,  glutinous  parts  are  then  removed  from  the 
hard  bony  portion  and  cut  up  into  small  ob¬ 
long  pieces.  It  ia  these  pieces  that  are  prized, 
and  are  erroneously  called  green  fat.  The  liquor 
is  used  as  stock  for  aoup.  The  shield  from  the 
back  is  called  callipash  (the  carapace  of  natural¬ 
ists)  and  that  from  the  belly  callipee— names 
well  known  to  cooks,  epicures,  and  aldermen. 
“The  callipee,  or  nuderpart  of  the  breast  or 
belly,  baked,  is  reckoned  the  best  iHeoe.”  It  is 
white,  like  veal  or  chicken,  alter  being  boiled. 
The  meat  from  the  callipash  is  dark-coloured, 
and  is  aometimea  called  black  or  green  meat. 
The  fat  of  the  turtle  is  greenish-yellow  in  colour, 
and  it  also  is  used  for  soup.  It  ia  said  to  colour 
the  urine  and  sweat  of  thoee  who  eat  of  it 
Turtle  is  said  to  be  highly  nutritions,  and  when 
plainly  cooked  easy  of  digestion — tender,  deli¬ 
cate  food  when  young,  but  more  tough  and 
gristly  as  it  grows  old.  “  The  juices  are  gener¬ 
ally  reckoned  great  restoratives.” 

The  eggs  of  the  turtle  are  alao  used  as  food. 
They  are  deposited  in  great  numbers  in  the 
sand  of  the  bays  and  lagoons,  to  which  the 
turtle  resorts  for  that  purpose  several  times 
a-year.  They  are  hatched  lying  in  the  warm 
sand,  and  the  difficulty  is  to  procure  them  in  a 
perfectly  fresh  state. 

The  fleah  of  the  turtle  is  about  75  per  cent 
water,  and  of  the  remaining  25  per  cent  about 
one-half  is  fat,  the  rest  being  flesh. 

Moek-turtid  soup  is  made  with  pieces  of  the 
gelatinous  portions  of  the  scalp  of  the  calPs 
head,  which  resemble  to  some  extent  the  glutin¬ 
ous  pieces  of  turtle. 
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AMTOfe  PtreenUtpe  Compo$itioa  of  Euwuin  Mili  end 
MiU  of  Differtni 


Hobui 

Cnr. 

Aa. 

OMt. 

lUn. 

Shaep. 

Water, . 

88-0 

86-87 

91 17 

87-54 

88-80 

82-27 

Nitroiienous, . 

2W 

4-65 

1-79 

8-62 

2-61 

7-10 

Fat  (Butter),. 

2-90 

3-50 

102 

4-20 

2-60 

5-30 

Sugar . 

5-97 

4-28 

6-60 

4-08 

5-59 

4-33 

Sftfine, . 

016 

0-70 

0-42 

0-56 

0-50 

1-00 

Milk  is  an  emulsion.  It  consists,  when  seen 
under  the  microscope,  of  a  multitude  of  exceed¬ 
ingly  fine  globules  of  oil,  each  globule  being 
surrounded  by  an  albuminous  film,  which  keeps 
the  globules  from  running  together,  the  globules 
floating  in  an  opaque  fluid.  The  fluid  contains 
albuminous  bodies,  milk-sugar,  and  salts,  in 
solution.  When  perfectly  fresh  it  is  slightly 
alkaline  in  reaction,  but  it  soon  becomes  some¬ 
what  acid. 

When  milk  is  allowed  to  stand  the  oil-globulea, 
being  light,  rise  to  the  surface  and  form  the 
layer  of  cream,  so  that  the  cream  is  mainly  the 
fatty  portion  of  the  milk,  the  globules  in  it 
being  still  separated  from  one  another  by  the 
albuminous  envelopea  When  milk  is  churned, 
the  albummons  envelopea  are  ruptured,  and  the 
released  globules  of  oil  run  together,  forming 
little  masses  of  fat  These  masses  are  collected, 
as  much  of  the  liquid  squeezed  out  as  possible, 
and  thus  the  butter  is  obtained.  If  a  small 
quantity  of  acid,  say  common  vinegar,  be  added 
to  milk  and  the  milk  be  slightly  warmed,  it 
separates  into  curd  and  whey.  The  same  thing 
occurs  if  the  milk  is  allowed  to  stand  till  it 
becomes  sour.  The  souring  is  doe  to  the  forma¬ 
tion  in  the  milk  of  an  acid — lactic  acid.  The 
lactic  acid  is  produced  by  a  species  of  fermenta¬ 
tion  from  the  sugar  present  in  solution  in  the 
milk.  The  agent  in  exciting  this  fermentation 
is  a  minute  organism  (see  p.  389)  deposited  in 
the  milk  from  the  air.  If  milk  be  heated,  and 
corked  in  a  bottle  when  hot,  it  will  not  turn 
sour,  because  the  heating  has  destroyed  the 
organism;  and  no  lactic  acid  being  produced, 
curdling  will  not  occur.  But  if  the  cork  be 
removeil  and  the  air  have  access  to  tha  milk 
again,  fresh  organisms  are  deposited  and  curd¬ 
ling  will  soon  take  place.  The  explanation  of 
curdling  is  this :  the  chief  nitrogenous  or  albu¬ 
minous  body  in  milk  is  called  casein.  Casein 
belongs  to  the  same  type  of  substances  as  white 
of  egg.  We  all  know  that  white  of  egg  will 
dissolve  in  cold  water,  but  as  soon  aa  the  water 
is  heated  to  the  boiling  point  it  separates  or  is 
precipitated  aa  a  white  curdy  mass.  Now  while 
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casein  of  milk  is  akin  to  white  of  egg,  unlike  it, 
it  does  not  precipitate  on  boiling,  so  long  as  the 
solution,  in  which  it  is  present,  is  not  acid  but 
alkaline.  As  soon  as  the  solution  becomes  acid, 
either  by  the  addition  of  a  little  vinegar,  or  by 
the  process  of  souring,  the  casein  tends  to 
become  precipitated  as  curd,  and  will  be  all  the 
more  quickly  precipitated  if  the  solution  is 
heated.  So  long  as  milk  is  kept  alkaline,  then, 
it  will  not  curdle,  because  casein  is  soluble  in 
an  alkaline  solution,  and  is  therefore  called  alkali 
albuminate.  The  addition,  therefore,  to  milk  of 
a  little  common  baking-soda  (carbonate  of  soda) 
will  prevent  curdling  taking  place.  Milk  is  also 
separated  into  curd  and  whey  by  mixing  it  with 
rennet.  Rennet  is  prepared  from  the  stomach 
of  the  calf,  and  contains  a  special  ferment,  which 
causes  the  precipitation  of  the  casein.  In  the 
process  of  the  digestion  of  milk  in  the  stomach 
curdling  is  the  first  step,  being  caused  by  the 
acidity  of  the  gastric  juice,  as  well  as  by  the 
presence  in  the  juice  of  a  curdling  ferment.  If 
a  person  vomits  some  time  after  a  drink  of  milk, 
the  milk  is  returned  in  a  curdled  condition, 
because  the  process  of  digestion  has  begun. 

The  curd  of  milk  thus  consists  of  an  albumi¬ 
nous  body  casein,  and  entangled  in  the  curd  is 
the  most  of  the  milk-fat.  The  whey  also  con¬ 
tains  some  of  the  fat  globules,  and  is,  therefore, 
somewhat  opaque.  It  contains  also  a  small  quan¬ 
tity  of  albumin  of  exactly  the  same  character 
as  white  of  egg,  and  it  contains  in  solution  the 
sugar,  sadts,  &c.,  which  can  be  readily  separated 
out.  If  the  whey  be  gradually  evaporated  the 
milk-sugar  will  crystallize  out. 

Milk,  then,  is  really  a  very  complex  sub¬ 
stance,  and  it  contains  a  proportion  of  all  the 
different  kinds  of  material  needed  as  food — 
nitrogenous,  fatty,  sugary,  saline. 

We  must  now  look  at  its  composition  a  little 
more  in  detail.  It  will  be  observed  from  the 
table  that  the  composition  of  milk  varies  very 
much  in  different  animals,  that  of  the  ass  con¬ 
taining  a  total  of  only  8*83  parts  of  solid  material 
in  100,  while  that  of  the  sheep  contains  double 
the  amount  of  nourishing  material,  namely 
1773  parts  in  the  100;  and  while 
human  milk  contains  12  parts  of  solids  in  100, 
cow’s  milk  „  13*13  „  „ 

Solids  in,  Om  Pint  of  Milk. 


Nitrogenous, 

Butter, 

Sugar, 

Saline, 

Total  Solids, 
Or  fully  ... 
Water, 


369  graina 
351  „ 

468  „ 

72  „ 

1260  grains. 
2 '8  ouncea 

17*9  „ 


Of  one  pint  of  cow’s  milk  (20  ounces)  17}  ounces 
in  round  numbers  are  water,  and  2}  ounces  solid 
nutriment.  If  a  grown  person,  therefore,  were 
to  live  on  milk  entirely,  a  very  large  quantity 
would  be  necessary — between  9  and  10  pints 
daily  at  least  This  would  be  an  expensive 
diet.  It  is  one,  moreover,  not  suited  as  an 
exclusive  diet  for  an  adult;  while  eminently 
suited  for  a  young  growing  person  (see  p.  542). 

The  nitrogenous  ingredients  in  milk  are 
principally  the  two  already  named — egg-albu¬ 
min  and  alkali  albuminate  or  casein,  the  casein 
being  in  largest  proportion,  forming  nearly  4  of 
the  4*65  per  cent 

Milk-fat  or  butter  or  cream  is  that  which 
gives  the  quality  and  richness  to  the  milk.  It 
is  by  the  amount  of  cream  present  that  the 
quality  of  the  milk  is  commonly  estimated. 

There  is  a  simple 
instrument,  called  a 
creamoroeter,  which 
might  readily  be 
employed  in  house¬ 
holds  for  determin¬ 
ing  the  richness  of 
milk.  It  consists  of 
a  test-tube  (fig.  192) 
11  inches  long  and 
i  inch  in  diameter, 
which  is  divided  in¬ 
to  100  degrees  by  a 
scale.  The  milk  to 
be  tested  is  well 
shaken  to  mix  the 
cream  uniformly  and 
then  the  test-tube  is  filled  with  it  up  to  the 
mark  0.  The  tube  is  allowed  to  stand  upright 
for  24  hours,  and  the  depth  of  the  layer  of 
cream  on  the  top  read  off  at  the  end  of  that 
time.  Good  sweet  milk  should  give  a  layer 
of  cream  not  less  than  11}  degreea  This  is, 
however,  not  a  very  reliable  gauge,  because  the 
amount  of  cream  which  rises  depends  on  many 
conditions.  More  cream  will  rise  if  the  tem¬ 
perature  is  low,  if  the  vessel  which  contains  the 
milk  is  wide,  and  if  the  vessel  is  kept  perfectly 
free  from  agitation.  Another  method  of  deter¬ 
mining  the  quality  of  milk,  which  gives  results 
varying  according  to  whether  the  cream  has 
been  removed  or  not,  is  the  method  by  taking 
the  specific  gravity  of  the  milk.  A  hydrometer 
is  used,  such  as  is  shown  in  fig.  193,  which 
should  sink  in  pure  water  to  the  level  of  the 
mark  0,  which  stands  for  1000.  In  pure  sweet 
milk  it  should  rise  to  a  level  between  29  and 
33  (1029  and  1033).  That  is  to  say,  the  specific 
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gravity  of  pure  milk  varies  between  1029  and 
1033.'  Now  such  milk  contains  say  about  12 
per  cent  of  cream,  and  if  from  a  sample  of  pure 
milk  any  quantity  of  cream  has  been  skimmed, 
the  reading  from  the  hydrometer 
'will  be  considerably  different  Cream, 
consisting  as  it  does  mainly  of  fat,  is 
lighter  than  water.  If,  therefore,  a 
large  quantity  of  cream  be  present 
in  a  sample  of  milk,  its  specUSc  gra¬ 
vity  will  be  lowered;  and  if  the 
cream  be  skimmed  off,  the  specific 
gravity  of  the  milk  will  be  raised. 

Thus  pure  milk  with  all  its  cream, 
which  gives  a  specific  gravity  of  be¬ 
tween  1029  and  1033,  will,  if  the 
cream  be  removed,  give  a  specific 
gravity  of  between  1033  and  1037. 

If  we  take  these  two  levels  as  the 
standards  of  pure  sweet  milk  and 
pore  skimmed  milk,  it  is  plain  that 
the  addition  of  water  to  either  will 
cause  a  lowering  of  the  specific  gra¬ 
vity.  A  table  has  been  constructed,  showing 
the  fall  for  varying  quantities  of  water,  and  thus, 
by  using  the  hydrometer,  with  this  table  a 
rough  estimate  of  adulteration  of  the  milk  with 
water  might  be  made. 


rifl.  ua 
Hydrometer* 


T(Mt  Showing  Spec^  Oravtly  of  Milk  b^ort  and  cfUr 
Etmotal  of  Cream  with  Different  Quantitue  of  Added 
Woler. 


SMdlcOnTiWlMfoi*  SmoISc  Onr^  afMr 
BcmoTftl  of  Crwa.  Bomoral  of  C^«us. 

1029  to  1033  1034  to  1037  Indicates  Pure  Jiilk. 


1026  „  1020 
1023  „  1026 
1020  „  1028 
1017  „  1020 
1014  „  1017 


1020  „  1034  ^  10  p.o.  added  water. 
1026  „  1029,,  20  „ 

1023  „  1028,,  30  „ 

1020  „  1023  „  40  „ 

1016  „  1020  ,,  50  „  „ 


Hydrometers  are  graduated  for  use  with  milk 
only,  and  are  then  termed  lactometers.  Dif¬ 
ferent  makers  graduate  the  lactometers  in  dif¬ 
ferent  ways.  Thus  one  is  made  graduated 
from  100,  low  down  on  the  stem,  to  0  at  the 
top  of  the  stem.  In  pure  water  it  would  sink 
to  0,  in  pure  milk  the  stem  would  stand  out 
above  the  milk  to  the  level  100.  If  it  sank  so 
that  the  stem  stood  out  to  the  level  90  only, 
that  would  indicate  that,  in  100  parts,  only  90 
were  pure  milk  and  10  were  added  water,  and 
so  on.  The  graduation  might  begin  low  down 
at  0,  at  which  level  the  lactometer  should  stand 
in  pure  milk,  and  from  that  point  up  the  stem 
the  marks  would  indicate  percentages  of  added 
water.  Thus  if  the  instrument  sank  to  6,  that 
would  mean  5  per  cent  added  water.  If  this 
method  of  testing  the  quality  of  milk  were  used. 


and  it  would  be  of  easy  domestic  application, 
it  should  be  employed  in  conjunction  with  the 
creamometer,  else  mistakes  would  arise.  Take 
an  example:  a  fraudulent  milkman  might  re¬ 
move  a  portion  of  cream  from  his  milk,  and  in 
consequence  the  specific  gravity  would  rise,  say 
to  1034,  indicating  skimmed  milk.  He  might 
then  bring  the  specific  gravity  back  to  what  it 
ought  to  be  for  pure  milk  by  adding  water.  Of 
course  the  milk  would  look  thin,  but  still  the 
specific-gravity  test  alone  would  not  indicate 
anything  wrong.  If,  however,  the  creamometer 
test  were  applied,  and  a  marked  deficiency  in 
cream  shown,  the  explanation  would  be  evident. 
For  purposes  of  such  testing  the  milk  should  be 
well  mixed  before  the  sample  is  poured  out. 

^he  sugar  of  milk  or  lactose  contains  the 
same  proportions  of  carbon,  hydrogen  and  oxy¬ 
gen  as  cane-sugar,  but  is  of  feebler  sweetening 
power,  and  does  not  readily  undergo  the  alco¬ 
holic  fermentation,  but  is  prone  to  the  lactic 
acid  fermentation,  which,  as  already  stated,  is 
the  cause  of  the  souring  of  milk. 

The  saline  constituents  consist  of  salts  of 
soda,  potash,  lime,  magnesia;  oxide  of  iron,  and 
compounds  of  phosphorus  and  chlorine  are  also 
present  Milk  also  contains  fluorine,  which  is 
an  ingredient  in  teeth.  Of  the  total  mineral 
constituents  phosphoric  acid  forms  no  less  than 
about  28*5  per  cent. 

The  composition  of  milk  varies  much  with 
the  feeding  of  the  animal.  If  an  abundance  of 
suitable  food  be  allowed  to  the  cow,  and  exer¬ 
cise  be  denied,  the  yield  is  increased,  and  the 
quantity  of  solids  in  the  milk  is  also  increased. 
Stall-fed  cattle  yield  more  butter,  becaiise  leas 
fat  is  consumed  in  the  body  for  yielding  energy 
for  exercise  and  the  maintenance  of  tempera¬ 
ture. 

The  flavour  of  the  milk  is  also  influenced  by 
the  feeding,  the  finest  being  yielded  by  feeding 
on  fresh  country  pasture.  Turnips  aud  fragrant 
grasses  impart  an  odour  to  the  milk.  Milk  also 
may  be  coloured  by  food  eaten,  and  may  acquire 
poisonous  properties,  without  the  animal  being 
affected,  by  the  cow,  goat,  &c.,  feeding  on  certain 
plants.  This  is  noticed  in  Malta  and  some  dis¬ 
tricts  of  North  America. 

The  milk  of  a  cow  varies  also  at  different 
times  of  the  day,  and  the  milk  obtained  at  one 
milking  is  not  all  of  the  same  richness.  The 
afternoon  milk  is  said  to  be  twice  as  rich  in 
butter  as  the  morning  milk.  If,  as  a  cow  is 
being  milked,  the  milk  is  divided  into  several 
portions  as  it  comes  from  the  udder,  the  milk 
that  came  first  is  found  to  vary  very  much  from 
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that  yielded  by  the  stripping  of  the  adder.  The 
chief  difference  is  in  the  quantity  of  batter,  the 
fitst  milk,  or  ss  it  is  called  the  “fore”  milk, 
being  very  poor  io  fat,  while  the  last  milk,  or 
the  “  strippings,”  is  rich  in  fat.  Any  one,  there¬ 
fore,  who  wishes  to  see  a  fair  sample  of  milk 
yielded  by  a  particular  cost  should  see  the  cow 
completely  milked.  The  whole  milk  should  be 
collected  in  one  vessel,  and  a  sample  of  that 
taken.  The  cause  of  the  difference  is  found  in 
*  the  lightness  of  the  cream,  which  makes  it  rise 
to  the  highest  part  of  the  gland. 

The  average  quantity  of  milk  yielded  by  the 
cow  varies  with  the  breed.  The  Yorkshire 
shorthorn,  the  favourite  of  London  dairymen, 
is  estimated  to  yield  on  a  yearly  average  nearly 
a  gallon  and  three  quarten  per  day  (strictly 
1*7  gallons  per  day).  A  good  average  yield  is 
said  to  be  15  pints  per  day,  but,  as  already 
stated,  it  varies  with  the  feeding,  exercise,  &c., 
not  to  speak  of  the  condition  of  the  animal. 
The  udder  of  the  cow  is  estimated  to  be  able  to 
contain  about  5  pints  of  milk  at  one  time. 

As  an  agent  in  the  communication  of  dis¬ 
ease  milk  must  not  be  ignored.  It  is  perfectly 
certain  that  milk  is  continually  the  agent  in 
spreading  typhoid  fever.  Probably,  indeed 
with  certainty,  this  arises  from  water  tainted 
with  excretions  from  a  patient  suffering  from 
typhoid  fever,  gaining  access  to  the  milk.  A 
very  common  story  is  that  some  farm  hand  takes 
ill  with  what  is  called  a  feverish  cold  or  gastric 
fever,  and  is  ill  for  some  weeks.  The  dischargee 
are,  without  any  precantion,  cast  on  the  dung- 
heap,  and  fluid  from  it  finds  its  way  into  the 
burn  or  well,  from  which  the  household  obtains 
water.  This  water  is  need  to  wash  the  milk- 
vessels,  not  to  say  to  add  to  the  milk,  and  is 
then  conveyed  to  a  neighbouring  town  or  vil¬ 
lage.  Germs  from  the  patient  have  thus  gained 
entrance  to  the  milk,  where  they  multiply,  and 
if  the  milk  be  naed  unboiled,  it  may  convey  the 
disease  to  whomsoever  partakes  of  it.  In  recent 
years  it  has  also  become  almost  certain  that  the 
milk  of  a  diseased  cow  may  occasion  disease  in 
persons  partaking  of  it.  An  outbreak  of  scarlet 
fever  in  Hendon,  in  England,  and  another  in 
Glasgow,  were  almost  conclusively  traced  to  the 
use  of  milk,  yielded  by  cows  suffering  from  a 
febrile  disease,  and  it  has  become  highly  prob¬ 
able  that  the  scarlet  fever  of  the  human  subject 
has  its  counterpart  in  the  cow,  and  that  it  may 
pass  from  the  cow  to  the  human  being  by  the 
medium  of  the  milk.  Another  disease  that 
numerous  investigations  have  shown  to  be  pro¬ 
bably  communicable  from  the  cow  to  mau  by 


the  medium  of  milk  is  tubercle,  the  dtief  if  not 
only  cause  of  consumption  of  the  lungs  (see  p. 
277).  It  is  becoming  more  and  more  certain  that 
specifically  tainted  milk  is  constantly  sold  in 
large  towns,  and  the  question  for  each  one  to 
ask  is,  how  protection  against  it  is  to  be  secured. 
It  has  been  shown  that  milk  containing  infection 
may  evidence  to  chemical  analysis  no  change 
whatever,  and  there  is  really  no  test  of  quality, 
taste,  flavour,  &c.,  which  is  (ff  any  value  on  this 
question.  If  the  milk  consumer  wishes  any 
guarantee  of  protection,  the  only  one  of  real  use 
be  can  himself  supply  iy  bringing  to  the  hoiUng 
point,  and  keeping  boiling  for  one  or  two  minuteef 
every  drop  of  milk  that  enten  hie  kouMyihe  vessel 
into  which  it  is  poured  from  the  pot  being  pra- 
vioualy  scalded.  That  is  to  say,  to  be  thorough, 
the  milk  is  not  to  be  poured  from  the  pot  back 
into  the  vessel,  which  held  it  at  first,  unless 
every  particle  of  unboiled  milk  has  been 
removed  from  the  vessel  by  boiling  water. 
Human  milk  varies  with  feeding,  Ac.,  much 
as  cow’s  milk  does,  and  is  altered  by  disease. 
Medicines  administered  to  a  nursing  mother 
may  affect  the  child,  and,  therefore,  caution  in 
giving  such  drugs,  as  mercury, opium,  laudanum, 
Ac.,  to  a  nurse  is  necessary.  Human  milk,  as 
shown  by  the  table,  contains  less  nitrogenous 
and  fatty  material  Uxan  cow’s  milk  and  more 
water  and  sugar.  To  bring  cow’s  milk  more 
nearly  to  the  composition  of  human  milk,  tlie 
addition  of  water  and  sugar  is  necessary.  The 
following  quantities  are  advised; — 

90  ounoss  (1  imperial  pint)  cow's  milk, 

10  ounces  „  „  )  boiling  water, 

1|  ounoee  sugar  (preferably  milk-eugar), 

Mix. 

It  is  said  that  cow’s  milk  coagulates  in  larger 
curds  than  human  milk,  and  that  this  accounts 
for  the  greater  diflieulty  infants  experience  in 
digesting  cow’s  milk.  This  is  remedied  by  boil¬ 
ing,  which  causes  curdling  to  occur  in  more 
flaky  masses. 


Percentage  Comjxmiion  tf  Cream,  Skim-milk,  BtUter- 
milk. 


Cream. 

SUmmiU 

Buttsr- 

mUk. 

Dereesbirt 

CMt? 

Cream 

Water, . 

Nitrogenous, ... 

Butter, . 

Sugar, . 

Scmne, . 

66 

6 

86S 

2-6 

0.2 

89 

4'S 

0-4 

6-6 

0-8 

90-82 

8-78 

1-26 

8-70 

0-85 

28-88 

4-06 

85-01 

1-77 

0-49 

Cream.— The  oompoeition  of  cream  varies 
very  considerably,  the  quantity  of  fat  varying 
as  much  as  between  12  and  60  per  cent,  and 
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tb'e  water  in  like  proportion.  Macb  depends 
upon  the  method  employed  for  the  removal  of 
the  cream,  centrifugal  machines  performing  the 
procsM  more  completely  than  the  old  method. 

Sklm-mUk  varies  in  oompoaitimi  for  the 
same  reason,  but  the  percentage  of  sugar  is 
always  higher  than  in  uncreamed  milk. 

Devonshire  Cream  is  of  a  pasty  oonsistenoe. 
It  is  obtained  by  keeping  the  milk  in  large 
pans  at  a  moderate  heat  for  a  prolonged  period, 
and  removing  the  scum  that  rises  to  the  surface. 

Butter-milk,  though  it  is  what  is  left  of  the 
milk  after  removal  of  the  butter  by  churning, 
yet  contains  a  quantity  of  butter  in  minute 
■particles.  Owing  to  the  souring  which  has 
taken  place,  however,  much  of  the  sugar  is  con¬ 
verted  into  lactic  acid,  though  it  is  stated  in 
the  table  as  sugar,  and  the  longer  it  stands  the 
more  complete  does  this  conversion  become.  It 
is  rich  in  nitrogen,  and  with  other  food  is  a 
valuable  article  of  diet. 


Ptrctntagt  Compotition  of  Condented  Milk. 
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Water, . 

2418 

18117 

8W 

10*82 

223 

40*48 

24*99 

10-02 

10*88 

11*92 

1*96 

40*28 

48*59 

17*81 

16*67 

15*40 

2*58 

Nitrogenous, . 

Batter, . 

Milk-sugar, . 

SaKoe . 

Added  Cane-sugar 

Condensed  Milk.— The  above  analyses  give 
a  fair  idea  of  the  average  composition  of  con¬ 
densed  milk.  The  usual  method  of  preparation 
is  to  evaporate  the  milk  in  vacuum-pan  and  then 
to  heot  to  the  boiling  point,  cane-sugar  being 
added.  The  milk  is  then  preserved  in  tightly- 
soldered  tins,  so  that  air  has  no  access.  In  other 
cases  the  milk  is  concentrated,  no  cane-sugar 
being  added,  so  that  the  simple  milk  deprived 
ti  most  of  its  water  is  obtained.  Of  the  former 
kind  two  analyses  are  given,  showing  fully  40 
per  cent  added  cane-sugar.  This  makes  such 
milk  exceedingly  sweet  and  unpleasant  to  many 
people,  though  the  presence  of  the  sugar  enables 
the  milk  to  keep  for  a  considerable  time  after  the 
tin  Las  been  opened.  Of  the  unsweetened  kind 
one  analysis  is  given.  It  keeps  for  a  much 
shorter  time  after  the  tin  has  been  opened.  On 
the  other  hand,  it  will  be  observed  that  this 
latter  kind  contains,  weight  for  weight,  much 
more  actual  milk  solids  than  the  former.  Thus 
the  unsweetened  contains,  in  100  parts,  61*41 
parts  of  the  actual  solids  of  noilk,  curd,  butter, 
milk-sugar,  and  salts,  while  the  sweetened 
variety  contains,  in  100  parts,  only  36*39  of 


actual  milk  solids,  though  the  total  solids  in  100 
parts  are  brought  up  to  76*87  by  the  added  cane- 
sugar.  To  put  it  in  another  way,  by  the  lowest 
estimate  good  milk  contains  not  less  than  9 
parts  in  100  of  solids,  not  counting  butter.  If, 
therefore,  the  total  solids,  excluding  butter,  pre¬ 
sent  in  a  sample  of  condensed  milk,  be  divided 
by  9,  the  figure  obtained  will  indicate  the 
amount  of  condensation  to  which  the  milk  has 
been  subjected,  and,  therefore,  the  original 
quantity  of  milk  represented  by  the  condensed 
sample.  Thus,  in  the  third  analysis  given  above 
the  total  solids,  excluding  butter,  are — 

Nitrogenous,  .  17*81 

Milk-sugar,  .  15*40 

Ssline,  .  2*53 

85*74 

which,  divided  by  9,  gives  3*97, 

as  nearly  as  possible  4.  That  is  to  say,  the 
milk  has  been  concentrated  4  times,  or  the  100 
parts  condensed  milk  represent  400  parts  of 
the  original  milk.  If  one  table-spoonful  of  this 
condensed  milk  be  made  up  to  four  table-spoon¬ 
fuls  with  water,  one  has  restored  the  degree  of 
strength  of  the  original 

Now  take  the  first  sample,  it  contains  of 
solids,  not  including  butter. 

Nitrogenous,  .  13*67 

Milk-sugar,  .  10  82 

Saline,  .  2*28 

M*72 

which,  divided  by  9,  gives  2*97,  say  3. 

This  milk  has  been  concentrated  only  3  times ; 
100  parts  represent  only  300  of  the  original, 
and  one  table-spoonful  would  stand  bringing 
up  to  only  3  with  water  to  restore  the  original 
strength.  Of  coune  it  has,  in  additiem,  cane- 
sugar,  but  when  one  buys  condensed  milk  it  is 
not  cane-sugar  one  pays  for,  and  when  one  feeds 
an  infant  on  condensed  milk  it  is  not  syrup  one 
wishes  to  give. 

The  use  of  the  simide  rule  given  above  will 
enable  consumers  of  condensed  milk  to  measure 
exactly  what  they  are  doing.  When  they  buy 
the  tin  milk,  if  its  composition  is  not  stated 
on  the  tin,  let  them  ask  for  a  note  of  its  compo¬ 
sition.  llie  dealer  who  supplies  it  will  also  be 
able  to  obtain  this  for  them.  With  the  table 
of  composition  before  them,  let  them  sum  up  the 
total  the  percentages  of  “  8(fiida  not  fat,”  that 
is,  the  totals  of  the  nitrogenous  or  albuminoids, 
the  milk-sugar  (not  the  cane-sugar),  and  the 
saline,  and  divide  the  total  by  9.  They  will 
thus  know  how  much  to  bring  the  condensed  up 
to  with  water  to  get  the  composition  of  pure 
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milk,  and  if  it  is  for  an  infant  it  can  then  be 
further  diluted  according  to  the  age  of  the  child. 


Ptrcenlagt  CompotUioA  of  Koumiu. 


Water . 

...  87-87 

Nitrogenous . 

2-88 

Milk-sugar,  . 

376 

Lactio  Acid,  . 

1-06 

Butter,  . 

•94 

Alcohol . 

1-59 

Carbonic  Acid,  . 

•88 

Saline,  . 

...  1-07 

Koumiss  is  obtained  from  milk  by  fermen¬ 
tation.  It  is  specially  a  drink  of  the  Tartars, 
and  is  prepared  by  them  from  the  milk  of  the 
mare.  Camel’s  milk  is  used  for  its  production 
by  the  Arabs.  Other  kinds  of  milk  may  also 
be  employed.  Cows’  milk  sweetened  is  used  in 
London.  The  actual  composition  of  the  koumiss 
in  each  case  will  depend  upon  the  milk  used. 
The  Tartan  add  10  parts  of  fresh  warm  milk, 


in  which  a  little  sugar  is  dissolved,  to  one  part 
of  milk  already  soured  by  standing.  Fermenta¬ 
tion  proceeds,  by  which  the  sugar  is  converted 
partly  into  lactic  acid,  and  alcohol  and  carbonic 
acid  are  produced.  Its  use  is  largely  extending. 
It  is  nutritious,  easily  digested,  and  has  some 
slight  stimulating  property  on  account  of  the 
alcohol  contained  in  it  Fashion  has  perhaps 
as  much  to  do  with  its  employment  in  cases  of 
disease  as  any  actual  benefit  derived  from  it 
It  is  specially  extolled  in  the  treatment  of  con¬ 
sumption. 

CHEESE. 

PertotUagt  C<mfo*\tion  of  Soft  CketH. 


Camemberl 

Veurchatel, 

fresh. 

Boquefort. 

Brie. 

Water . 

Nitrogenous 
Fat . 

51-94 

18-90 

21-05 

87-87 

17-43 

41-30 

34-5 

26-5 

80-0 

51-87 

18-30 

24-83 

Riitrar... 

3-40 

4-0 

_ 

sX..;:;;:;;: 

4-71 

3-40 

60 

6-0 

Ptntntagt  CompotUion  of  Hard  Ckout, 


Cheddar. 

Dunlop. 

Olouceater, 

•Ingle. 

Olonceiter, 

doubla 

StntoD, 

freab. 

Oorgonrola. 

Omytre. 

Faimesan. 

Sklm-tnilk. 

American. 

Water . 

27-83 

38-46 

21-41 

84-3 

32-18 

43-56 

34-68 

27-66 

48-02 

30-18 

Nitrogenous 

44-47 

25-87 

49-12 

29  2 

24-31 

24  17 

31-41 

44-08 

32  65 

33  81 

Fat . 

24-04 

31-86 

26-38 

29-6 

87-86 

27-96 

28-93 

16-96 

8-41 

32-88 

Sugar . 

_ 

_ 

— 

2-0 

2-22 

1-18 

6-69 

6-80 

Saline . 

3-66 

3-81 

4-09 

4  9 

8-93 

4-82 

3-86 

6-72 

4-12 

3-18 

Cheese  is  chiefly  the  curd  of  milk,  containing 
also  a  proportion  of  fat,  entangled  in  the  curd, 
varying  in  quantity  according  to  the  quantity 
of  fat  present  in  the  milk  from  which  the  cheese 
is  made,  and  a  small  quantity  of  the  saline  con¬ 
stituents  of  the  milk.  A  small  quantity  of  milk- 
sugar  is  present,  chiefly  in  soft  cheeses,  but  it 
undergoes  alteration  in  process  of  ripening. 

Fresh  milk  is  warmed  to  a  temperature  of 
80°  F.,  and  then  rennet,  made  from  the  calfs 
stomach,  is  added  to  it  along  with  a  proportion 
of  colouring  matter,  usually  annatto.^  It  is 
allowed  to  stand  for  an  hour,  by  which  time  the 
curd  has  formed.  The  curd  is  then  cut  up  into 
small  pieces  and  the  whey  poured  off.  Some  of 
the  whey  is  heated  and  poured  over  the  curd  to 
scald  it  The  curd  is  then  removed,  put  into 
a  vat,  and  placed  under  a  press  to  expel  the 
whey.  The  curd  is  thereafter  broken  up  again 
and  nxixed  with  salt,  two  pounds  of  salt  to  the 
hundredweight  of  curd.  The  cheese  is  then 


>  AddsIIo  Is  a  dye  obtained  from  the  pulp,  with  embedded 
seeds,  of  a  small  South  American  tree,  Bixa  OrolUma.  It  la 
very  commonly  adnlterated  with  turmeric,  red  earths,  red- 
lead.  copper,  and  other  substancee.  Its  use  la  not  to  be  com¬ 
mended. 


pressed  in  a  mould.  It  is  then  bandaged  with 
cloths,  removed  from  the  mould,  placed  aside, 
and  turned  daily  for  five  or  seven  da^'S.  It  is 
then  removed  to  the  shelf  of  a  room,  kept  at  a 
temperature  of  75°.  It  is  daily  turned,  greased 
and  polished,  and  after  three  or  four  months  is 
ready  for  use.  Large  factories,  fitted  with  all 
sorts  of  mechanical  contrivances  for  carr^-ing 
on  the  process  of  cheese  -  making,  now  exist, 
especially  in  America,  and  the  cheeses  they  pro¬ 
duce  are  of  a  more  uniform  quality.  While 
rennet  is  usually  employed,  acid — vinegar — and 
other  agents  for  curdling,  may  be  made  use  of, 
and  cheese  may  be  made  from  sour  milk  without 
the  addition  of  any  such  agent,  the  natural  pro¬ 
duction  of  lactic  acid  causing  coagulation. 

The  richness  of  the  cheese  in  fat  depends 
upon  the  milk  used.  Whole -milk  cheese  is 
made  from  the  fresh  milk,  without  skimming; 
and  examples  of  this  kind  are  Cheddar,  Dunlop, 
and  American.  When  whole-milk  is  used  with 
the  addition  of  some  cream — the  whole-milk  of 
the  morning  and  the  cream  of  the  previous 
evening’s  milking — a  richer  cheese  is  produced 
such  as  Stilton.  Single  Gloucester  is  made  from 
a  mixture  of  the  entire  milk  of  the  morning 
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and  the  skimmed  milk  of  the  previous  eyening; 
double  Gloucester  is  made  from  entire  milk. 
Neufchatel,  Camembert,  and  Fromage  de  Brie 
are  cream-cheeeea  Roquefort  is  made  from  the 
milk  of  the  ewe,  and  is  kept  at  a  uniformly  low 
temperature  during  the  ripening  process,  for 
which  purpose  the  cheeses  are  kept  in  subter¬ 
ranean  cellars.  Skim-milk  cheese  is  poor  in  fat 
Dutch  and  Parmesan  are  examples.  If  the  milk 
has  been  skimmed  twice  a  very  poor  cheese  is 
obtained.  There  is  a  very  hard  kind  of  cheese 
produced  in  Suffolk  from  milk  skimmed  several 
times,  concerning  which  it  is  said  that  it  often 
requires  an  axe  to  cut  it,  “that  pigs  grunt  at  it, 
dogs  bark  at  it,  but  neither  of  them  dare  bite 
it” 

From  9^  to  10  pounds  of  milk  are  required  to 
make  1  pound  of  whde-milk  cheese — that  is  to 
say,  about  a  gallon  of  milk  yields  1  lb.  cheese. 
One  cow  will  yield  from  3^  to  4  cwt  of  cheese 
per  annum. 

In  the  ripening  of  cheese  various  chemical 
changes  occur,  which  make  the  cheese  more 
readily  digested  than  when  it  is  fresL  Both 
the  curd  and  the  fat  undergo  changes  of  a  fer- 
mentivekind.  By  the  same  process  the  peculiar 
flavour  of  the  cheese  is  developed.  In  the  pro¬ 
cess  of  ripening  a  mould  appears,  common  vege¬ 
table  fungoid  growths  developed  from  spores 
that  have  gained  entrance  to  the  cheese  in  course 
of  manufacture.  These  vegetable  moulds  grow 
at  the  expense  of  the  substance  of  the  cheese, 
and  therefore  diminish  its  absolute  nutritive 
value.  On  the  other  hand,  they  add  to  its  fla¬ 
vour  and  its  digestion,  probably  to  some  extent 
mechanically  by  the  fine  veinlets  of  mould  per¬ 
mitting  the  cheese  more  readily  to  crumble 
down  and  be  attacked  in  smaller  particles  by 
the  digestive  fluids.  The  cheese-mite,  or  Acanu 
dometticm,  is  produced  from  the  eggs  of  the 
insect  sown  in  the  curd.  Cheese-maggots  are 
the  larval  stage  of  a  fly,  the  cheese-fly — Piophila 
ca$ei.  These  may  be  destroyed  by  strong  heat 
or  immersing  the  cheese  in  whisky. 

It  will  be  noticed  from  the  tables  of  com¬ 
position  that  cheese  is  rich  in  nitrogenous  in¬ 
gredient  and  fat,  whole-milk  cheese  containing 
these  to  the  extent  of  over  two-thirds.  While 
this  is  so,  there  is  a  diflBcuHy  in  making  use  of 
these  nourishing  ingredients  from  the  solidity 
of  the  mass,  and  thus  cheese  is  need  rather  as  a 
mere  adjunct  to  food  than  for  its  nutritive  value. 
Cream-cheeses  are  usually  more  easily  digested, 
because  the  laige  proportion  of  fat  makes  them 
crumbly  and  more  easily  broken  down.  When 
cheese,  however,  is  mixed  with  other  food-stuflb, 


as  with  oom-flower,  bread,  &c.,  when  grated  to 
form  cheese-pudding,  these  ingredients  separate 
up  the  cheese  particles;  and  then  a  quantity 
may  easily  be  taken— suflScient  to  be  of  con¬ 
siderable  nutritive  value.  Such  additions  also 
make  up  what  is  deficient,  indeed  practically 
wanting  in  cheese,  the  starchy  or  sugary  element 
It  may  further  be  noticed  that  the  saline  con¬ 
stituents  of  cheese  are  rich  in  phosphates,  of 
value  in  bone  formation.  In  a  sample  of  double 
Gloucester  of  a  total  of  4‘9  per  cent  salines, 
phosphates  contributed  3*1. 

Various  Animal  Foods  Compared- 

It  will  now  be  of  interest  and  value  to  com¬ 
pare  the  relative  richness  in  nutriment  of  the 
various  animal  foods  we  have  considered.  For 
that  purpose  I  shall  place  alongside  of  one 
another  the  composition  of  the  chief  kinds  of 
such  food  from  the  tables  already  given : — 


Lean 

Beef. 

Bacon. 

Fowl 

Egg. 

• 

Cod. 

MUk 

Cheese 

(Cbed- 

dar)L 

Water . 

72 

19-3 

3-6 

18-9 

73-15 

22-65 

811 

71-7 

14-0 

11-0 

77-5 

18-6 

3-0 

86-87 

4-66 

360 

27  88 
44  47 
24-04 

Nitrogenous 
Fat . 

9-0 

74-1 

Sutrar . 

4-28 

0-70 

SauM . 

61 

8-0 

1-09 

1-8 

1-0 

8-66 

*  2  per  cent  of  extreetivee  and  membranee  omitted. 


If  we  exclude  water  and  salines  then  from 
the  above  tables,  we  find  that  100  parts  of  each 
food-stuff  contain  of  nourishing  materials  the 


following  amounts: — 

Beef, ... 

.  229 

Cod, . 

..  21-6 

Bacon, 

.  83-1 

Mak . 

..  12*48 

Fowl, 
Egg.  - 

.  26-76 

.  26-0 

Cheese . 

..  68-51 

This  shows  that  beef,  bacon,  fowl,  egg,  and 
cod  come  very  near  to  one  another  in  the  pro¬ 
portion  of  nourishing  material  they  contain. 
Cheese  stands  high  in  the  list,  but  it  is  really 
in  a  different  class  from  the  others,  because  it 
cannot  be  eaten  in  any  quantity,  and  is  really 
a  food  adjunct,  and  cannot  take  the  place  of  a 
chief  article  of  diet.  Allowing,  then,  for  varia¬ 
tions  in  composition,  we  may  say  that,  weight 
for  weight,  beef,  bacon,  fowl,  egg,  and  cod  are 
comparatively  nearly  of  equal  nutritive  value, 
considering  the  total  nutriment  each  contains. 
Considering  the  details  of  the  composition,  we 
see  how  alike  beef,  fowl,  and  cod  are,  and  how 
one  could  readily  take  the  place  of  the  other  in 
a  diet,  without  any  deficiency  in  a  particular  in¬ 
gredient  arising  from  the  change.  It  is  specially 
interesting  to  note  how  completely  fish  may 
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take  the  place  of  beef;  and,  when  we  remember 
the  marked  difference  in  price  between  the  two, 
thia  is  a  point  worthy  of  being  brought  mark¬ 
edly  into  prominence.  It  is  an  irresistible  plea 
for  the  more  extended  use  of  fish  in  the  diet  of 
the  people.  Bacon  heads  the  list;  but  the  small 
proportion  of  nitrogenous  material  and  the  ex¬ 
cess  of  fat  exclude  it  from  entering  into  serious 
competition  with  the  other  three,  though  it  is 
neverth^ess  a  highly  valuable  food-stuff.  It  is 
evident  also  that  egg  occupies  a  similar  platform 
to  beef,  fowl,  and  fish,  and  at  any  rate  does  not 
possess  any  marked  pre-eminence.  It  has  no 
right  to  be  considered,  as  it  so  commonly  is,  a 
concentrated  food-stuff. 

II.  Non-NItrogsnous  Animal  Foods. 

BUTTER  AND  BUTTER  SUBSTITUTES, 
LARD  AND  DRIPPING. 

PtreetUagt  Cowxpotition  of  BmiUr  and  Oleo-margarin. 


Batter. 

Oleo-Margarin. 

Water . 

9-40 

10-60 

Nitrogenous  (Curd). 

1-40 

— 

Fat . 

86-50 

87-00 

Milk-sugar  . 

•80 

0-70 

Saline . 

1-90 

18 

Butter,  though  consisting  mainly  of  milk-fat, 
contains  a  small  proportion  of  the  other  ingredi¬ 
ents  of  milk.  Batter  may  be  made  directly  from 
the  sweet  milk,  but  usually  is  made  from  cream. 
Rather  more  butter  is  obtained  from  the  whole 
milk,  but  the  process  is  more  laborious,  because 
of  the  large  bulk  of  fluid.  It  takes  about  23 
pints  of  milk  to  yield  1  lb.  of  butter.  A  good 
cow  will  yield  8  to  12  lb.  of  butter  a  week  dur¬ 
ing  the  season;  and  well-selected  cows  will  yield 
on  an  average  2  to  2^  cwt.  of  butter  per  year. 
The  milk  is  placed  in  shallow  pans  and  kept  at  a 
temperature  of  about  60°  F.,  at  which  tempera¬ 
ture  the  cream  rises  beet  Once  or  twice  in 
twenty-four  hours  the  cream  is  removed,  and 
phoed  in  a  crock  till  sufiScient  has  been  collected. 
Sometimes  annatto  is  added  to  it  to  give  a  col¬ 
our,  or  grated  carrots  are  steeped  in  it  and 
strained  out  next  morning  for  a  like  purpose. 
In  large  establishments  for  the  manufacture  of 
butter,  the  cream  is  now  separated  by  centrifugal 
machines.  Owing  to  the  keeping  the  cream  be¬ 
comes  slightly  sour,  because  of  the  change  of 
some  of  the  milk-sugar  into  lactic  acid.  This 
facilitates  the  separation  of  the  butter,  though 
butter  made  from  sweet  cream  has  a  pleasanter 
taste,  and  is  said  to  keep  much  longer.  The 
cream  is  then  placed  in  a  chum,  of  which  there 
are  many  forma  Whatever  their  form,  the  pur¬ 


pose  is  the  same,  namely, by  mechanical  agitation 
of  the  milk  globules  to  break  the  fine  film  of 
albumin  which  surrounds  them,  and  thus  to  per¬ 
mit  the  escape  of  the  oiL  The  fat  thus  released 
runs  together,  and  lumps  of  butter  are  produced. 
The  cream  is  put  into  the  chum  at  a  temper¬ 
ature  of  about  60°  F.,  at  which  it  is  kept  The 
churning  process  occupies  from  thirty  to  forty- 
five  minutea  The  butter  is  then  collected, 
washed  in  cold  spring-water,  to  rid  it  as  much 
as  possible  of  the  other  elements  of  milk,  and  is 
then  kneaded  to  express  the  water.  It  is  there¬ 
after  mixed  with  salt  as  a  preaervatire.  In  fresh 
butter  there  is  always  added  salt  to  the  extent 
of  ^  to  2  per  cent.  Salt  butter  contains  from 
3  to  6  pounds  of  salt  to  every  112  pounds  of 
batter,  and  if  it  is  to  be  kept  for  an  unusually 
long  time  a  little  sugar  is  added,  not  exceeding 
8  ounces  to  every  112  pounda  During  the 
whole  process  great  care  requires  to  be  taken  to 
ensure  the  cleanness  of  the  vessels,  chums,  Ac. 
used,  and  of  the  atmosphere  in  which  the  butter 
is  kept  For  butter  very  readily  acquires  a 
change  of  flavour  from  odorous  or  smelling  sub¬ 
stances  in  its  neighbourhood,  as  well  as  from 
any  highly -flavoured  food  eaten  by  the  cow. 
While  the  above  table  gives  a  fair  average  com¬ 
position,  very  varying  results  are  obtained  from 
different  samples.  The  quantity  of  curd,  milk- 
sugar,  and  water  will  depend  upon  the  care  and 
thoroughness  with  which  the  butter  has  been 
washed  and  pressed.  An  increase  in  the  quan¬ 
tity  of  curd  present  diminishes  the  keeping 
quality  of  the  butter,  from  the  tendency  of  the 
curd  to  undergo  decomposition.  The  milk-sugar 
and  curd  are  present  in  too  small  quantity  to 
impart  any  nutritive  quality  of  any  consequence 
apart  from  the  fat. 

There  U  a  simple  method  of  making  a  rough 
estimate  of  the  quantity  of  the  three  chief  cun- 
stituenta,  which  will  aid  in  determining  the 
quality  of  any  particular  sample  of  butter. 
Place  some  butter  in  a  test-tube,  and  melt  it 
by  immersing  the  tube  in  warm  water.  As 
soon  as  the  butter  becomes  liquid,  it  will  separ¬ 
ate  into  its  chief  constituents,  a  layer  of  water 
at  the  bottom,  a  layer  of  oil  on  the  tup^  and 
between  the  two  a  ring  of  curd.  The  water 
should  form  little  m<»e  than  an  eighth  of  the 
total  liquid  in  the  tube,  the  oil  should  f<wm  the 
remainder,  the  ring  of  curd  being  of  no  marked 
extent.  Any  adulteration  with  water  would  be 
quickly  detected  by  such  a  simple  method  as  this, 
and  any  excess  of  salt  would  also  be  noticed. 
Butter  fat  is  a  very  complex  substance.  It  is 
a  mixture  of  various  fats,  the  chief  being  olein 
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fltearin  and  palmitin,  and  botyrin;  while,  in 
SBudl  quantity,  there  also  exist  other  fats,  called 
ci^)roin,  caprylin,  and  rutin.  Each  of  these  fats 
is  a  chemical  compound  of  a  fatty  acid  and 
glycerin.  Thus  oleic,  stearic  and  palmitic,  and 
butyric  acids  are  the  acids  which,  in  combina> 
tion  with  glycerin,  yield  the  fats  olein,  &c.  The 
oleic,  stearic,  and  palmitic  adds  do  not  dissolve 
in  water,  but  the  others  do  dissolve.  Now 
sometimes  a  bad  flavour  is  formed  in  butter  by 
thedeoompoeitionof  thebutyrinand  caproininto 
their  respective  fatty  acids.  These  being  soluble, 
the  bad  flavour  may  be  removed  by  washing 
the  butter. 

In  100  parts  of  butter-fat  the  propmiion  of 
the  several  fata  is  as  follows: — 

Olein . 42-21 

Staisiii  ) 

Petoitin  l“-00 

Butyrin . 7-69 

Csproin  1 
Caprylin  >  0-10 
Rutin .  ) 

Although  the  last  four  fats  exist  in  com¬ 
paratively  small  quantity,  it  is  tiiey  which  give 
to  butter  its  peculiar  flavour,  distinguishing  it 
at  once  from  other  animal  and  vegetable  fats, 
and  it  is  on  the  quantity  of  these  last  four 
that  analysts  mainly  depend  for  distinguishing 
between  pure  butter  and  manufactured  substi¬ 
tutes,  as  will  be  seen  from  the  analysis  given 
below  of  the  fat  of  oleo-margarin. 

Oleo-margarln,  margarin,  or  buttertne 
are  various  names  given  to  articles  manufac¬ 
tured  from  various  animal  fats  as  substitutes  for 
butter.  The  process  is  briefly  as  follows: — 
Beef  fat  is  principally  used.  It  consists  chiefly 
of  stearin,  margarin,  and  olein.  It  is  melted  by 
means  of  hot  water,  when  the  animal  fat  separ¬ 
ates  as  a  yellow  oil,  water  and  solid  particles 
sinking  to  the  bottom.  A  scum  of  impurities 
forms  on  the  surface,  which  is  removed,  and 
the  oil  is  run  into  troughs,  where  it  is  kept  till 
much  of  the  stearin  crystallizes  out  The  oleo- 
margarin  is  afterwards  removed  and  filtered 
through  cotton,  the  separated  stearin  being  after¬ 
wards  used  for  the  manufacture  of  candles.  The 
oleo-margarin  is  put  into  a  press  and  then 
churned  with  milk,  it  being  itself  quite  taste- 
lees,  to  give  it  the  flavour  of  butter.  It  is  next 
coloured,  and,  after  rolling  with  ice,  is  packed 
for  use. 

As  will  be  seen  from  the  table  the  com¬ 
position  of  oleo-maigarin  does  not  differ  materi¬ 
ally  from  that  of  butter.  It  is  indeed  a  matter 
of  difficulty  for  expeits  to  distinguish  well- 


made  oleo-margarin  or  butterine  from  pure 
butter.  Chemists  agree  in  declaring  whole¬ 
some  butter  substitutes  to  be  as  valuable  a 
food-stuff  as  pure  butter,  and  to  be  really  not 
one  whit  inferior.  Its  cheapness  brings  it 
within  the  reach  of  many  who  find  it  difficult 
to  purchase  the  real  article.  The  prejudice 
against  its  use  is  not  justified.  It  is,  unfor¬ 
tunately,  too  often  the  case  that  butterine  is 
sold  as  real  butter,  and  at,  or  nearly  at,  the 
price  of  the  native  product  If  the  people  would 
put  prejudice  aside,  and  instead  of  buying  in¬ 
ferior  kinds  of  butter,  be  not  ashamed  to  buy 
good  quality  of  butterine  or  oleo-maigario,  they 
would  get  an  article  not  easily  distinguished 
from  the  best  butter,  at  a  much  more  moderate 
cost  Legislation,  instead  of  hampering  the 
manufacture  and  sale  of  these  butter  substitutes, 
is  now  endeavouring  to  secure  that  butter  sub¬ 
stitutes  shall  not  be  sold  under  the  name  and 
at  the  higher  (sice  of  butter.  Chemists  distin¬ 
guish  between  pure  butter  and  butter  substi¬ 
tutes  by  the  prc^mrtions  of  the  various  fats  in 
each.  The  fat  of  oleo-margarin  contains : 

Olein . *0-4 

Stearin . 46-9 

Palmitan  ...22'8 
Butyrin., 

Csproin  >  0*4 
Caprylin  ) 

The  marked  deficiency  in  the  last  three  fats 
as  compared  with  their  amonnt  in  true  butter 
is  evident  by-comparison  with  the  table  of  com¬ 
position  of  bntter-fat  given  above. 

Lard  is  the  fat  of  the  pig  melted  ont  from  the 
tuene  of  which  it  formed  a  part  This  is  done  by 
cutting  up  the  fatty  tissue  into  small  pieces  and 
placing  them  in  veesele,  usually  made  of  iron, 
heated  by  steam.  As  the  fat  melts,  any  water 
and  debris  fall  to  the  bottom,  and  other  impuri¬ 
ties  rise  to  the  surface.  The  pure  lard  ie  run 
off  into  bladders  or  kega  Pure  lard  should 
have  no  smell  and  almost  no  taste,  and  should 
be  quite  free  firom  colour.  It  usually  containa 
nearly  10  per  cent  of  water,  though  by  various 
methods  it  may  be  made  to  take  up  a  much 
greater  quantity  than  this.  Smith  states  that 
lard  should  contain  8,837  grains  of  carbon  per 
pound,  the  hydrogen  it  contains  being  reckoned 
ss  carbon  (see  p.  532). 

Dripping  is  fat  obtained  in  the  process  of 
roasting  flesh.  It  is  almost  a  pure  fat,  and 
differs  from  lard  mainly  in  the  flavour  it  has 
derived  from  the  meat.  Both  lard  and  dripping 
are  highly  valuable  as  energy-yielding  food- 
staffs. 
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THE  CEREALS  OR  GRAINS. 


Average  PerceiUage  CotapotUioti  of  Grain*, 


Wheat 

Oata 

Bye. 

Barley. 

Indian  Coni 
or  Malie, 

Bloe. 

Millet 

Buckwheat 

DbniT% 
Indian  Millat 

Water . 

18*66 

12*92 

15*26 

13*78 

18*88 

14  41 

11*26 

13*4 

12^ 

Nit.rrkgpAnntiii . .  . 

12*42 

11*78 

11*48 

11*16 

10*06 

6*94 

11*29 

15*2 

8*2 

Fat..“ . 

1*70 

6*04 

1*71 

2*12 

4*76 

0*61 

3*66 

3*4 

4*2 

Staich,  Sugar,  Ac . 

67*89 

65*43 

67*88 

66*51 

66*78 

77*61 

67*33 

63*6 

70*6 

Fibre . 

2*66 

10*83 

2*01 

4*80 

2*84 

0*08 

4*25 

2*1 

8*1 

Saliue . . . 

1*77 

8*05 

1*77 

2*68 

1*69 

0*46 

2*31 

2*3 

1*7 

With  one  exception  all  the  substances  men¬ 
tioned  in  the  above  table  belong  to  the  natural 
order  of  the  grasses  (Graminacece).  The  term 
“cereals”  is  employed  to  include  them,  mean¬ 
ing  the  fruit  of  such  grasses  as  are  used  for  food. 
Bnckwbeat  is  not  a  grass,  but  belongs  to  the 
same  natural  order  as  rhubarb  and  dock  {Poly- 
gonacece).  It  is  nsed  pretty  much  as  are  the 
grains,  and,  therefore,  we  may  consider  it  here. 

The  nutritive  value  of  all  these  substances 
is  clearly  evident  from  the  above  table.  The 
analyses  of  the  first  seven  are  from  a  German 
source  (Koenig),  and  represent  the  average  of 
several  hundred  analyses;  the  last  two  are  from 
an  English  source  (Church). 

If  we  leave  out  the  water,  the  fibre,  which  is 
non -digestible,  and  the  saline  constituents,  then 
we  find  that  some  of  these  seeds  contain  as 
much  as  85  parts  (rice)  of  nourishing  material 
in  the  100,  while  only  barley  and  oats  fall 
below  80  per  cent.  In  regard  to  oats,  I  do  not 
think  the  table  above  does  it  justice.  Its  total 
nutritive  material  is  represented  as  falling  as 
low  as  73  per  cent.  Nowhere  are  oats  used  so 
largely  or  grown  to  such  perfection  as  in  Scot¬ 
land,  and  the  above  table  is  not  a  fair  repre¬ 
sentative  of  good  Scotch  oata  But  I  preferred 
to  give  the  analyses  as  nearly  as  possible  all 
from  the  same  authority,  to  make  comparisons 
more  fair,  and  therefore  have  not  substituted 
another  analysis  in  this  case  in  place  of  Ecenig'a 
An  analysis  of  six  samples  by  Fehling  gave 
from  80*93  to  82  per  cent  of  nutritive  material 
Without  doubt  the  finest  qualities  of  oats  con¬ 
tain  an  excess  of  nutritive  material  over  that 
of  the  finest  English  wheat. 

When  the  details  of  the  composition  are 
examined  some  very  interesting  facts  are  brought 
out  They  all  contain  both  the  tissue-repairing 
and  the  energy-yielding  kinds  of  food-stufis. 
In  all  of  them  the  enei^-yielding  food-stufb, 
starch,  sugar,  and  fat  specially  abound,  though 


the  tissue-repairing  material  (nitrogenous)  is 
in  very  good  proportion.  According  to  the 
above  table  the  following  is  the  order  of  rich¬ 
ness  in  nitrogenous  or  proteid  substances: — 

Buckwheat. 

Wheat. 

Oats. 

Bye. 

HUlet 

Barley. 

Maise. 

Dhurra. 

Rice. 

The  following  is  the  order  of  richness  in  fat: — 

Oats. 

Hake. 

Dhurra. 

Millet. 

Buckwheat. 

Barley. 

Rye. 

Wheal 

Rice. 

The  following  is  the  order  of  richness  in  car¬ 
bohydrates  (starch,  sugar,  &c.): — 

Rice. 

Dhurra. 

Wheat. 

Bye. 

Millet 

Make. 

Barley. 

Buckwheat 

Oata 

If  we  take  all  three  nutritive  materials,  then, 
of  the  ordinary  grains  used  as  food  oats  and 
wheat  rank  highest,  and,  considering  the  finest 
qualities,  oats  have  the  pre-eminence. 

Wheat  is  an  annual  grass,  of  which  there  are 
several  spedee.  That  commonly  grown  in  Eng¬ 
land  is  Tritietan  vuigan,  of  which  there  are 
two  varieties — summer  and  winter  wheat  (2Vi- 
ticum  cutivum  and  T,  hybamum).  It  is  culti- 
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Tated  in  nearly  all  temperate  climatee,  but  more 
in  the  northern  than  southern  hemispheree. 
It  varies  much  with  the  soil  on  which-  it  is 
reared,  and  with  the  dryness  or  wetness  of  the 
season.  There  is  the  hard  wheat,  such  as  is 
grown  in  Odessa,  Africa,  and  Egypt  It  is 
homy  and  semi-transparent  in  appearance,  is 
specially  rich  in  nitrogenous  or  proteid  material, 
and  leas  rich  in  starch  than  the  average  shown 
in  the  above  table.  It  is  from  such  kinds  that 
macaroni  and  vermicelli  are  prepared.  The 
soft  or  white  wheat  is  more  tender  and  floury, 
is  more  easily  ground,  contains  more  starch  and 
lees  nitrogenous  material,  and  makes  a  finer 
flour.  There  is  an  intermediate  variety  grown 
in  France. 

Wheat,  as  supplied  to  the  miller,  is  deprived 
of  its  husk.  The  seed  consists  of  an  outer  por¬ 
tion,  formed  of  a  series  of  coverings  or  mem¬ 
branes,  and  of  an  inner  part,  the  substance  of 
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the  seed  itself,  divided  off  into  compartments 
in  which  are  starch  grains.  The  figure  (Fig.  194) 
shows  these  different  parts  when  a  thin  slice, 
taken  across  a  grain  of  wheat,  is  examined  under 
a  highly  magnifying  microscope.  The  various 
coverings  are  removed  in  the  process  of  grinding 
and  dressing  for  flour  and  form  the  bran,  while 
it  is  from  the  starchy  centre  that  the  fine  floor 
is  made.  The  branny  coatings  are  specially 
rich  in  nitrogenous  material,  though  the  starchy 
centre  is  not  by  any  means  devoid  of  it,  the 
compartments  in  which  the  starch  grains  lie 
being  formed  of  albuminoid  material  It  ap¬ 
pears  that  the  innermost  layer  of  the  seed 
covering  (3  of  Fig.  194)  is  richest  in  albuminoid 
material  In  this  coat  there  is  also  present,  it 
appears,  a  ferment  (cerealin)  capable,  under 
proper  conditions  of  heat  and  moisture,  of  con¬ 
verting  the  starch  of  the  grain  into  sugar. 

Whole  wheat  is  hardly  at  all  used  for  food;  but 
it  once  made  a  popular  dish  in  Elngland,  called 
frumity  or  furmenty,  which  is  still  occasionally 


seen  in  Yorkshire.  It  was  a  common  dish  in 
harvest-home  celebrations.  In  its  preparation 
new  wheat  was  steeped  in  water  in  a  pan, 
placed  in  the  oven  and  kept  at  a  temperature 
of  about  120°  Fahr.  for  some  eighteen  to  thirty- 
six  hours.  Not  only  did  the  grain  swell  in  the 
process,  but  by  the  heat  and  moisture  the  fer¬ 
ment  was  enabled  to  act  upon  the  softened  and 
ruptured  starch  grains,  converting  them  into 
sugar.  The  grain  was  then  boiled  with  milk;  and 
sweetening  and  spice  were  added.  It  is  said  to 
be  a  delicious  dish,  but  the  presence  of  the  husk 
and  bran  made  it  indigestible. 

By  the  grinding  of  wheat  various  products 
are  obtained.  The  whole  grain  may  be  ground 
as  finely  as  possible,  no  part  being  removed. 
Modem  methods  of  milling  now  make  it 
possible  for  very  much  finer  whole  meal  to  be 
placed  in  the  market  than  formerly.  Some  of 
the  objections  to  whole  meal  have  thus  been 
removed.  The  branny  portions  are  not  easily 
reduced  to  a  fine  condition,  and  if  they  are 
present  in  the  meal  in  particles  of  any  size,  not 
only  are  they  indigestible,  but  their  roughness 
and  their  sharp  edges  irritate  the  bowels,  and  so 
stimulate  them  as  to  cause  the  food  to  be  hurried 
along  the  bowel  before  the  nutritive  material 
can  be  extracted  from  it.  Indigestible  themselves, 
they  thus  also  prevent  the  due  digestion  of  other 
food.  The  grinding  of  wheat  has  now,  however, 
become  a  very  elaborate  process,  and  in  mills, 
constructed  and  furnished  in  the  most  approved 
fashion,  a  very  large  variety  of  products  is 
obtained  from  the  wheat.  The  wheat  is  passed 
between  rollers,  in  which  it  is  submitted  to  a 
cracking  aud  squeezing  action,  the  purpose  of 
which  is  to  enable  the  kernel  to  be  separated 
from  the  other  coverings.  It  is  passed  through 
a  series  of  rollers,  five,  six,  or  seven,  being  sub¬ 
mitted  between  each  “  break  ”  to  a  series  of  sift¬ 
ing  aud  winnowing  and  dressing  operations,  by 
which  branny  particles  are  separated  out,  and 
the  floor  which  the  "  break  ’*  has  produced  is 
sifted  out,  the  intermediate  portion  being  passed 
on  to  the  next  ndler,  and  so  on.  Thus,  after  it 
has  passed  through  two  or  three  rollers,  branny 
portions  have  been  largely  removed,  and  the 
product  is  white  and  granular,  consiating  chiefly 
of  the  kernel  of  the  grain  broken  up  into  coarser 
or  finer  particles,  according  to  the  exact  num¬ 
ber  of  rollers  through  which  it  has  passed.  To 
this  product  of  the  wheat,  in  its  conditions  of 
coarse  or  fine  particles,  the  name  semolina  is 
given.  By  further  operations  of  rolling,  dress¬ 
ing,  &C.,  it  may  be  reduced  to  the  form  of 
flour.  Various  terms  are  applied  to  the  differ- 
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ent  products  obtained  in  the  various  stages 
of  the  milling  process.  A  simple  division  of 
the  products  is  into  flour,  middlings,  and  bran. 
Of  the  bran,  even,  there  are  many  d^reee  of 
finenesa  Thin  bran  is  that  part  of  the  cover¬ 
ing  which  is  often  separated  before  the  grain  is 
broken  according  to  oue  method,  that  of  Mhge 
Mouri4e,  by  damping  and  rubbing  the  grain. 
Then  there  is  long  bran,  the  next  outermost 
coat  of  the  grain.  Pollard  is  a  finer  bran. 
Middlings  consist  of  fragments  of  the  kernel  of 
the  grain  mixed  with  branny  particles,  and  as 
they  are  submitted  to  further  rolling  they  be¬ 
come  reduced  and  separated  by  winnowing, 
&c.,  from  the  branny  portiona  Tailings  is  a 
term  applied  to  lighter  portions  of  the  wheat, 
separated  out  by  winnowiug,  consisting  of  parts 
of  the  kernel  adhering  to  the  bran,  which,  by 
snbeequent  breaking,  become  separated,  so  that 
finally  the  tailings  become  reduced  to  simple 
bran.  Sharps  is  the  product  a  stage  behind 
the  fine  flour,  in  which  the  starchy  part  of  the 
grain  is  yet  in  particles,  and  in  which  some  of 
the  outer  parts  of  the  seed  are  still  present, 
though  in  a  fine  state  of  division.  Fine  sharps 
is  also  called  seconds  flour,  and  coarse  sharps 
thirda  It  is  worth  noticing  those  different 
varieties,  because  their  chemical  composition  is 
different.  The  chief  difference  consists  in  the 
varying  proportion  nitrogenous  material 
which  each  contains.  As  already  noted,  the 
outer  parts  of  the  grain  are  richest  in  nitro¬ 
genous  or  albuminoid  material,  and  the  kernel 
is  richest  in  starch.  Accordingly,  as  the  coarser 
portions  are  removed,  and  the  stage  of  fine 
white  flour  is  reached,  the  proportion  of  albu¬ 
minous  material  falls,  and  that  of  starch  rises, 
so  that  the  finest  white  flour,  consisting  essen¬ 
tially  of  the  heart  of  the  grain,  is  poorer  in 
tissue  forming  and  repairing  material  than  the 
inferior  qualities  of  flour,  in  which  a  larger 
proportion  of  the  outer  parts  of  the  wheat  is 
present  This  is  well  shown  in  the  following 
note,  taken  from  Chnrcb,  of  the  relative  propor¬ 
tion  of  the  nitrogenous  material  in  one  pound 
of  some  of  the  products  named : — 


os.  gra 

1  pound  of  finest  flo\ir  contsina  of  nitrogenon* 

material,  1  297 


middKngt  „ 

coarse  sharps  „ 
fine  pollard  „ 
long  bran  ,, 


2  105 
2  246 
2  210 
2  182 


In  the  outer  parts  of  the  grain,  also,  the  saline 
constituents  reside  in  greatest  abundance.  Thua 
they  amount  in  fine  flour  to  50  grains  in  the 


pound,  in  middlings  to  147  grains,  in  fine  pollard 
to  390  grains,  and  in  long  bran  to  1  ounce  60 
grains.  Much  of  the  saline  material  consists  of 
phosphates,  of  great  value  in  the  formation  of 
bone.  Thua  a  seconds  flour  is  superior  to  the 
finest  quality  from  a  nutritive  point  of  view, 
because  of  the  larger  proportion  of  material 
useful  for  the  repair  (A  all  the  tissues  and  the 
formation  of  bone.  It  might  also  be  said,  at 
leaat  so  far  as  the  chemical  composition  is  con¬ 
cerned,  that  a  still  lower  quality  of  floor  pos¬ 
sessed  a  higher  nutritive  value.  But  when  one 
takee  ooaner  kinds,  the  element  of  digestibility 
enters  into  the  question.  It  has  been  shown, 
by  direct  experiment,  that  when  bread  made 
from  the  finest  flour  was  consumed,  leas  was 
expelled  from  the  alimentary  carud  in  the  form 
of  waste  than  when  bread  of  coarser  qualities 
was  eaten.  It  is  not  possible,  therefore,  to  make 
tlie  chemical  constitution  the  only  test  of  the 
nutritive  quality  of  the  flour.  The  following 
table  shows  the  differences  that  have  been  in¬ 
dicated  : — 


Fine  Floor. 

Whole  HeaL 

Bna. 

Water . 

130 

14-0 

14-0 

Nitrogenous . 

10-6 

218» 

15-0 

Fat . 

0-8 

1-2 

4-0 

Starch,  Sugar,  be. 

74  8 

59-7 

44-0 

Fibre . 

0-7 

17 

17-0 

Ash  . 

0-7 

1-6 

6-0 

>  Of  which  s  large  portion  U  not  omM  for  nntritiott. 


FIOUP  ooDsista,  it  appears  from  the  table,  to 
the  extent  of  three-fourths  of  starch,  and  con¬ 
tains  only  a  tenth  of  nitrogenous  material,  with 
leas  than  a  hundredth  part  of  fat.  The  starch 
may  be  separated  from  the  nitrogenous  material 
by  a  comparatively  simple  proceea  The  flour, 
made  into  a  stiff  dough  with  water  only,  is 
placed  on  a  sieve  or  on  a  piece  of  muslin  tied 
over  the  mouth  of  a  wide  bowl,  and  worked 
with  the  hand  while  a  stream  of  water  flows 
upon  it.  The  starch  granules  pass  through  the 
muslin  or  sieve  with  the  water,  and  the  proosss 
is  continued  till  all  the  granules  have  been 
washed  away,  and  tbe  water  passes  through  quite 
clear.  Tbe  starch  may  be  recovered  from  the 
bowl  by  decanting  tbe  water,  as  it  does  not  dis¬ 
solve  in  cold  water,  and  then  drying  it.  There 
reraaiua  on  the  mualin  a  yellowish,  semi-trans¬ 
parent,  adhesive  suhetance,  somewhat  elastic, 
to  which  the  name  gluten  is  given.  When 
dried  it  is  a  homy,  brittle  subetanoe.  This  may 
be  made  without  farther  preparation  into  small 
rolls  or  buns  end  baked  in  the  oven,  when  one 
has  gluten  bread.  It  swells  greatly  daring 
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The  Popular  Encyclopedia  is  a  perfect  library  in  itself,  superseding,  practically,  the 
necessity  of  having  recourse  to  a  large  number  of  books  on  different  topics,  and  furnishing, 
at  moderate  cost,  a  complete  body  of  information  on  all  subjects. 

In  its  survey  of  human  knowledge  it  will  compare  in  point  of  fulness  of  detail  with  the 
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This  work  has  been  aptly  called  a  Conversations- Lexicon,  since  in  it  a  man  has  the  clue 
to  all  topics  of  interest  and  conversation  in  all  professions,  trades,  and  walks  of  life,  and  is 
enabled  by  it  to  equip  himself  to  play  a  many-sided  and  intelligent  part  in  the  world. 

It  is  A  BOOK  POR  THE  HOUSEHOLD^  being  of  value  and  interest  to  all  its  members, 
old  and  young  alike.  It  is  in  itself  a  liberal  education,  and,  indeed,  the  best  Popular 
Educator,  and  it  will  be  found  of  the  highest  service  to  the  younger  members  of  families 
in  the  prosecution  of  their  studies,  and  especially  in  the  preparation  of  their  written  exercises. 

It  abounds  with  pictorial  illustrations,  many  printed  in  colours,  which  extend  to  above 
200  pages  of  Engravings,  including  over  2000  separate  figures.  In  addition,  there  is  a  series 
of  coloured  Maps,  forming  a  valuable  accompaniment  to  the  geographical  and  historical 
articles. 
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NEW  EDITION— REVISED  AND  GREATLY  AUGMENTED. 


BLACKIE’S 

COMPREHENSIVE  HISTORY  OF  ENGLAND. 

CIVIL  AND  MILITARY,  RELIGIOUS,  INTELLECTUAL,  AND  SOCIAL. 

FROM  THE  EARLIEST  PERIOD  TO  THE  PRESENT  TIME 

ILLUSTRATED  BY  ABOVE  ELEVEN  HUNDRED  ENGRAVINGS  IN  THE  TEXT, 

AND  SIXTY-FIVE  FINELY  ENGRAVED  PLATES. 

BESIDES  THE  NUMEROUS  ILLUSTRATIONS  PRINTED  IN  THE  TEXT.  EACH  PART 
WILL  CONTAIN  TWO  OR  THREE  SEPARATE  PAGE  ENGRAVINGS.  ILLUSTRATING 
IMPORTANT  HISTORICAL  EVENTS,  PORTRAITS  OF  SOVEREIGNS,  &C. 
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There  is  no  mnn  imbued  with  even  the  smallest  spark  of  patriotism  who  does  not  desire  to  know  the  story  of  his 
country,  and  the  career  of  those  remarkable  men  who,  in  bygone  years,  helped  to  mould  the  people  into  a  nation, 
and  to  build  up  those  two  most  marvellous  fabrics  of  modern  times,  The  British  Empire  and  The  British  Constitution. 
The  tale  is  a  wondrous  one:  fascinating  as  a  romance;  full  of  chivalrous  cxploita,  and  of  high  and  lofty  example  foi 
every  condition  of  life. 

The  Comprbhbnsivb  Historv  op  England  in  telling  this  story  will  command  the  appreciative  interest  of  the 
general  reader,  and  become  not  only  a  useful  book  of  reference  but  an  entertaining  and  instructive  work  for  the  family. 

A  COMPLETE  HISTORY  OF  THE  ENGLISH  PEOPLE.-Not  only  poluical,  naval,  and  military,  but 
also  civil  religious  industrial,  agricultural,  and  mercantile,  presenting  picturesque  descriptions  of  the  aspecu  of  the 
various  classes  of  society  in  successive  periods;  concise  accounts  of  the  progress  of  commerce,  industries,  and  manu¬ 
factures;  and  of  the  results  arising  from  inventions  and  discoveries;  sketches  of  the  advance  of  literature  and  the 
line  arts ;  and  the  spread  of  general  enlightenment. 

Elrvxn  Hundred  Engravings. — ^The  Eleven  Hundred  Engravings,  printed  in  the  text,  have  been  carefully 
prepared,  with  a  view  to  the  real  elucidation  of  the  History.  They  comprise  Illustrations  of  the  Dwellings,  the  Shipping, 
the  Armour,  Dress,  Manners  and  Customs,  and  Utensils  of  our  Ancestors  at  various  periods;  Views  of  Historical  Sites, 
Buildings,  and  Monuments ;  Maps  and  Plans  of  Battles,  Battlefields,  Forts,  Towns,  &c ;  Portraits  and  Statues  of  Illus¬ 
trious  Persons. 


NEW  AND  REVISED  EDITION. 


The  Casquet  of  Literature: 

A  Selection  in  Prose  and  Poetry  from  the  works  of  the  best  Anthors.  Edited,  with  Bio¬ 
graphical  and  Literary  Notes,  by  Charles  Gibbon,  Author  of  “Robin  Gray*',  and  revised  by 
Miss  Mary  Christie.  To  be  published  in  6  volumes,  bound  in  cloth,  gilt  elegant,  with  olivine 
edges,  price  ^s.  (xl.  per  volume;  also  in  i8  parts,  price  2s.  each. 

The  Casquet  or  Litbraturb  will  contain  more  than  looo  characteristic  Selections  from  the  writings  of  the  most 
popular  authors,  accompanied  by  about  400  Biographical  and  Literary  Notes.  The  stress  of  modern  life  leaves  scanty 
leisure  for  recreation,  yet  in  the  evenings  when  the  fireside  is  the  only  comfortable  place,  one  needs  something  to  refresh 
the  jaded  spirits,  and  obliterate  for  the  time  the  worries  of  the  day.  For  these  purposes,  what  better  than  a  good,  breexy, 
entertaining  book!  Practically  a  guide  to  the  best  English  liwrature,  illustrated  by  a  series  of  exquisite  drawings. 

600  of  the  greatest  writers  in  the  English  tongue  will  be  represented,  including  Tennyson.  Browning,  George  Eliot, 
Addison,  R.  Louis  Stevenson,  S.  R.  Crockett,  Ruskin,  Andrew  Lang,  Douglas  Jerrold.  Mark  Twain,  J.  M.  Barrie,  Anthony 
Hope.  In  fikct,  a  book  in  which  the  reader  is  provided  with  the  best  work  of  poets,  novelists,  essayists,  humorists,  story- 
tellen,  and  artisu.  Material  for  desultory  reading — the  most  delightful  of  all  —of  a  liferime.  A  casquet  of  inexhanstilje 
treasure,  inasmuch  as  beautiful  thoughts  and  exquisite,  like  diamonds,  never  lose  their  brilliance  or  charm. 
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Descriptive  Atlas  of  the  World 

and  General  Geography. 

COMPRISING 

ABOVE  ONE  HUNDRED  CAREFULLY  EXECITTED  MAPS;  A  DETAILED  DESCRIPTION  OF  THE 
WORLD,  PROFUSELY  ILLUSTRATED;  AND  AN  INDEX  OF  100,000  PLACES. 

VUTAUtO  OMDEX  tus  sumviiioH  or 

W.  G.  BLACKIE,  Ph.D.,  LL.D., 

FeUaw  of  the  Royal  Geogtaphical  Sodetlet,  London  and  Edinburgli- 


To  be  computed  in  ta  dwitiom  at  Jt.  each,  forming  a  handsome  volume,  /6  inches  x  /a  inches. 


The  Atlac  comifU  of  tisty-four  ibeeU  of  Map*,  compriong  tevanty-five  onobersd  nop*  and  above  thirty  inset 
maps,  making  in  all  above  Onb  HuMoaso  Mats  beaudlully  printed  in  coloim,  piepared  bom  the  most  recent  and  most 
authoritative  materials  available. 

'  While  the  older  countries  of  the  world  are  fully  shown,  special  prominence  is  given  to  Great  Britain  and  its  world-wide 
possessions,  and  also  to  the  regions  recently  opened  up  by  the  enterprise  of  adventurous  travellers. 

Two  of  the  maps  are  worthy  of  special  notice.  The  Commercial  Chart  of  the  World,  showing  existing  and  available 
fields  of  commetoe ;  and  The  British  Empire  at  one  view,  showing  all  the  possessions  at  home  and  abroad,  drawn  to  one 
scale,  and  thereby  enabling  their  relative  sixe  to  be  clearly  aiqwedated. 

The  Gkmebal  GaocxArHy  forms  a  very  important  section  of  the  work.  It  supplies  informaiioo  geographical,  his¬ 
torical,  statistical,  commercial,  and  descriptive,  of  all  the  countries  of  the  world. 

As  a  useful  adjnact  both  to  the  Maps  and  the  General  Geography  there  is  given  a  Proiumncing  Vocabulary  of  Geogra¬ 
phical  Names.  In  addition  to  this,  an  Extensive  Index  of  Places  forms  a  very  useful  section  of  the  work. 


Blackie’s  Modern  Cyclopedia 

OF  UNIVERSAL  INFORMATION.  A  Handy.book  of  Reference  on  all  subjects  and  for  all 
readers.  Edited  by  Charles  Annandalk,  m.a,  lud.,  Editor  of  “Ogilvie’s  Imperial  Dictionary", 
&a  VTith  many  Pictorial  Illustrations  and  a  series  of  Maps  and  Plates. 

Thb  Modsbh  CvctoraoiA  has  been  designed  as  a  handy-book  of  reference  for  all  readers.  It  presents  its  information 
in  coueiu  and  Imttjhvritttn  artUlu,  comprised  in  tight  compact  vetumtt.  Issued  at  a  very  moderate  price.  It  is  thus 
well  adapted  for  everyday  use  and  ready  reference,  and  will  be  specially  valuable  to  those  who,  through  the  pressure  of 
their  daily  ocenpatiens,  can  spare  little  time  to  acquira  infomiation  on  the  many  topics  srith  which  they  desire  to  become 
better  acquainted. 

Tnx  Moobbn  CvtxorxoiA,  while  by  no  means  neglecting  thinp  thsit  belong  to  ancient  times,  devotes  iu  strength 
mainly  to  matters  which  pertain  to  the  present  day  and  to  the  modem  world. 

Thu  Modxxm  Ctclopboia  b  fnlly  abreast  at  the  times  on  the  wide  range  of  subjects  upon  which  it  touches,  the  best 
and  most  receut  authorities,  Brirish  and  Foreign,  having  been  consulted  in  compiling  the  articlea  It  furnishes  information 
on  all  classes  of  subjects— literary,  historical,  biographical,  mercantile,  political,  geographical,  technical,  and  scientific. 

Blacxix's  Modxxh  CycLoraoiA  b  of  handy  sire,  convenient  for  reference,  and  moderate  in  price ;  it  will  consist  of 
8  compact  volumes,  square  8vo,  of  $ia  pages  each,  bound  in  rich  cloth,  coloured  edges,  price  fir.  each  volume:  or  in  fine 
leather  binding  (Ubrsi^  style),  8s.  fid.  a  volume. 


To  be  completed  in  14  puts,  snper-ioyal  8vo,  at  2s,  each;  or  in  4  diyisioiu,  stiff  paper  cover,  at  “js.  each, 
forming  one  handsome  volume;  or  in  4  divisions,  cloth,  at  9/.  each. 

The  Household  Physician: 

A  Family  Guidb  to  ths  Preservation  op  Hralth  and  to  the  Domestic  Treatment  of 
Ailments  and  Disease.  By  J.  MHxRSOOR-Robertson,  m.b.,  cm.  (Hon.).  With  an  Introduction 
by  Professor  M'Kendrick,  m.d.,  LL.D.,  r.R.8.,  Glasgow  University,  illustrated  by  about  400  Bgurcs 
in  the  teat,  and  a  series  of  19  Engraved  Plates,  many  of  them  printed  in  colours. 

ThU  work  b  written  in  the  simplest  possible  language,  and  includes  full  information  on  the  conditioos  of  health,  and 
on  the  ordinary  means,  as  regards  food,  fWhing,  exerrise,  8tc.,  by  which  health  may  be  meintsined  ia  the  infant  as  well 
as  in  the  full-grown  persoa. 

The  book  treats  of  the  human  body  in  health,  and  the  various  changes  prodooed  by  diiceie.  On  Hygiene,  or  the 
conditions  of  health  as  regards  food,  drink,  clothing;  cxercbe,  8tc.,  and  the  rules  to  be  obeerved  for  the  promotion  of  health, 
both  of  tndividuab  and  communities.  An  explanation  of  the  nature  and  mode  of  action  of  drugs  and  other  remedial  agenta. 
Oa  of  with  Accidentt  and  Emergandes,  and  on  various  ailments  r^uiring  surgical  treatment.  Alio  • 

chapter  on  Sick-nuising.  and  an  Appendix  containing  recipes  for  Invalid  Cookery  and  medical  Prescriptiooa 


4 
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THE  HENRY  IRVING  SHAKESPEARE— SUBSCRIPTION  EDITION. 

The  Works  of  Shakespeare. 

EDITED  BY 

HENRY  IRVING  and  FRANK  A.  MARSHALL. 

With  a  General  Introduction  and  Life  of  Shakespeare  by  Professor  Edward  Dowden,  and  nearly 
six  hundred  Illustrations  from  designs  by  Gordon  Browne  and  other  Artists  To  be  completed 
in  35  parts,  super-royal  Svo,  3/.  each ;  or  8  volumes,  cloth  elegant,  lor.  bd.  each,  with  gilt 
edges.  It/.  f>d.  each. 

The  univcfsal  popularity  of  the  woriu  of  our  Csbat  Dsamatist  hai  induced  the  pnblUhen  to  Ueuc  a  sumptuous 
editioo,  of  such  comprehensive  eaceUeoce  that  it  is  fitted  at  once  to  meet  the  requireroenu  of  the  general  reader,  the 
lover  of  fine  books,  and  the  student  of  Shakespeare.  This  important  edition  in  many  respects  has  never  been  surpassed. 

%*  Every  subscriber  for  this  edition  of  Shakespeare's  Works  will  be  presented,  on  the  completion  of  bis  copy  of 
the  book,  with  an  impresuon  of  the  admirable  PORTRAIT  OF  HENRY  IRVING  AS  HAMLET,  from  the  painting 
by  EoanN  Long,  ma.,  executed  in  Photogravure  in  the  most  finished  manner  by  Bonssod  Valadon  et  Cie.  (Goupil), 
of  Paris.  The  sin  of  the  engraved  surface  it  19K  ^  >3K  inches,  and  with  margin  suitable  for  framing  sy  x  so  inches. 

“  O*  Hu  tart  with  which  iht  itjtt  iitt!/ 0/  the  flayt  has  item  prepared  we  have  nething  but  praise  ta  btetem.  .  .  . 
The  general  result  tf  this  cart  and  labour  it,  however,  se  good  that  we  must  congratulate  alt  couctmed  in  it:  emd  m 
particular  we  mutt  congraiulatt  the  publithert  tf  the  worh  on  one  especial  /talurt  which  could  hardly  fait  to  enture  itt 
tucctu  at  a  popular  edition — it  it  prtfuuly  illustrated  by  Mr.  Gordon  Browne,  whose  charming  designs,  executed  in 
fattimilt,  give  it  an  aHistU  value  superior,  in  our  judgment,  to  any  illustrated  edition  tf  Shsthttfeart  with  which  we 
art  acftcainted. "—Tint  Athencum. 

"  This  hastdtomtly  printed  edition  aims  at  being  popular  and  practical.  Add  te  these  advantaget  Mr.  Gordon 
Browne's  illustrations,  emd  tnotigh  has  been  tetid  te  recommend  an  edition  which  will  win  public  recognition  by  its  unifue 
and  serviceable  fuediHetl' — The  Spectator. 


In  17  parts,  extra  demy  Svo,  at  3/.  each;  or  5  volumes,  cloth  elegant,  gilt  edges,  at  8/.  hd.  each. 

NEW  PICTORIAL  EDITION, 

The  Works  of  Robert  Burns, 

With  a  series  of  Authentic  Pictorial  Illustrations,  Marginal  Glossary,  numerous  Notes,  and  Appendixes. 
Also  the  life  of  Bums  by  J.  G.  Lockhart,  and  Essays  on  the  Genius,  Character,  and  Writings  of 
Bums,  by  Thomas  Carlyle  and  Professor  Wilson.  Edited  by  Charles  Annandale,  m.a.,  ll.d., 
editor  of  the  “  Imperial  Dictionary  ”,  &c. 

In  thit  editioa  of  Burnt  hi*  writings  arc  pretentnd  in  two  sections,  the  one  containing  the  poetry,  the  other  the  prose. 
Marginal  explanations  of  Scottish  words  accompany  each  piece  that  require  such  aid,  enabling  anyone  at  a  glance  to 
apprehend  the  meaning  of  even  the  most  difficult  passages. 

The  Pictorial  Illustrations,  which  consist  of  Fifty-sia  beautiful  Landscapes  and  Portraits,  engraved  on  steel  in  the  most 
finished  manner,  form  a  very  distinctive  feature  of  this  edition.  The  Landscapes  embrace  the  principal  scenes  identified 
srith  the  Life  and  Writings  of  the  Poet,  and  are  from  pictures  painted  by  D.  O.  Hill,  R.S.A. 

Altogether  in  no  other  edition  is  so  much  light  thrown  from  all  points  of  view  upon  Bums  the  poet  and  Bums  the  man, 
and  it  may  therefore  be  said  to  be  complete  in  the  best  sente  of  the  word. 


In  18  parts,  super-royal  410,  at  3/.  each ;  in  6  divisions  at  6s.  each ;  and  also  in  2  volumes,  large  4to, 
elegantly  bound  in  cloth,  gilt  edges,  price  24s.  each. 

The  Natural  History  of  Animals 

(Class  Mammalia— Animals  which  Suckle  their  Young),  In  Word  and  Picture.  By 
Carl  VogTj  Professor  of  Natural  History,  Geneva,  and  Friedrich  Specht,  Stuttgart.  Translated 
and  Edited  by  Geo.  G.  Chisholm,  m.a.,  b.sc.  Illustrated  by  above  300  fine  Engravings  on  wood. 

This  account  of  the  animals  comprised  in  the  class  Mammalia  has  a  decidedly  popular  character — not  through  lack  of 
sdcotific  value,  but  because  the  author  present*  the  facts  in  an  attractive  form,  and  studies  to  smooth  the  path  of  those 
who  can  pve  only  their  leisure  hours  to  learning  the  resulu  of  scientific  research.  The  author's  style  it  above  all  things 
clear,  simple,  and  direct,  and,  where  occasioo  offers,  lively  and  animated. 

The  artist  has  portrayed  in  the  most  spirited  manner  the  animals  as  they  appear  in  the  varied  circumstance*  of  real 
life,  in  quest  of  their  prey,  caressing  thmr  young  ones,  or  sporting  with  their  fellows.  The  engravings  have  been  executed 
in  the  most  careful  and  finished  manner,  under  Mr.  Specht's  own  direction. 


Blackie  &  Son’s  Publications. 
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The  work  will  be  completed  in  i6  putt  imperial  Sto,  pabliihed  monthly,  at  2t.  6d.  each; 
or  6  Tdnmea,  beaotiftillj  bound,  at  91.  eadu 

The  Natural  History  of  Plants 

THEIR  FORMS,  GROWTH,  REPRODUCTION,  AND  DISTRIBUTION.  Translated  from 
the  German  of  Anton  Ksuier  Von  Maulaun,  Profeasor  of  Botany  in  the  Uniyersity  of  Vienna, 
by  F.  W.  Olivre,  m.a.,  O.Se.,  Qnain  Professor  of  Botany  in  University  College^  London,  with  the 
assistance  of  Marian  Bosk,  bag.,  and  Mary  Ewart,  B.Se.  With  about  1000  Original  Woodcnt 
lUnstrations  and  Sixteen  Plates  in  Cdours. 

KsaMsa's  Natoxsl  Histost  or  Plants,  now  for  the  hist  time  {weseated  to  RoftiA  Rsden,  b  one  of  the  graateb 
works  OQ  Botany  ever  issued  from  the  pscss.  Its  peoviaee  b  the  whofe  realm  of  Plant  Lil^  and  its  purpose,  m  eonocived 
hy  the  anther,  Proftssor  Ketner,  of  Vbana  University,  b  to  ptoride  “a  book  not  only  for  aweialirts  and  sdwbis,  but  abo 
far  the  many”.  That  pbnta,  like  animab,  are  pomtised  of  instinct  and  endowed  sdth  seamen ;  that  b  fact  no  laarfied 
boondary'liM  cabts  between  the  srorld  of  plants  and  the  srorU  of  aniwsli,  are  cuiions  truths,  of  which  the  fcsrest  of  us 
erers  arraie,  but  which  art  here  made  plain,  The  reader  erill  indeed  find  ssatter  of  novd  and  eatrandac  interest  on  every 
pace.  He  erill  read  of  rootbss  pbala  free  to  move  from  place  to  plane,  of  plaab  whose  roots  hang  nt^eaded  in  mid-air,  of 
strange  carnivorons  plants  that  capture  their  prey  in  traps  and  pitfafis  of  cunning  device,  of  parasitic  plants  that  live  and 
are  itnutblird,  tome  on  feUow-pUats,  ethers  ea  aninmia  Ho  will  find  described,  not  saerely  our  own  familiar  vegetatioo, 
but  the  whob  world’s  fiota,  m  its  reladan  to  the  Science  of  Biology. 

Original— Wxu.  WRirriut— Will  'Translatro— BRAirriruLLT  Iixustratko. 


In  19  parts,  2s.  each;  or  6  divisional  volumes,  super-royal  8vo,  cloth  elegant,  8r.  6S.  each. 

A  History  of  the  Scottish  People 

Frcmi  the  Earliest  to  the  Latest  Times.  By  Rrt.  Thomas  Thomson  and  Charlrs  Annandalb, 
M.A.,  LL.D.  With  40  Original  Designs  by  W.  H.  Margrtson,  Alfred  Prarsr,  Walter  Paget, 
Gordon  Browne,  and  other  eminent  artists. 

It  b  a  fall  and  detailed  History  of  Sfotbnd  firom  the  Eaiibat  Times  to  the  lAtest. 

It  b  a  History  of  the  Scottish  People,  their  manners,  nustnms,  and  modes  of  living  at  the  various  mrnwiilve  pstioda 
It  b  a  History  of  Religion  aad  Fmlebsitirsl  Afidrs  in  Scotland. 

It  b  a  History  of  Scotland's  progress  in  Commerce,  Industry,  Arts,  Science,  and  Litcratura 


In  14  parts,  ar.  each ;  or  4  vols.,  snper-royal  8vo,  cloth  eluant,  8r.  6S.  each. 

The  Cabinet  of  Irish  Literature. 

A  Selection  from  the  Works  of  the  chief  Poets,  Orators,  and  Prose  Writers  of  Ireland.  Edited,  with 
biographical  sketches  and  literary  notices,  by  Charles  A.  Read,  f.r.h.8.,  author  of  “Tales  and 
Stories  of  Irish  Life”,  “  Stories  frm  the  Ancient  Classics”,  &c.  Ulnstnted  by  a  aeries  of  32  admirable 
Portraits  In  mesochrome,  specially  prepared  for  this  work. 

The  Pnbliihen  aim  b  thb  Woik  to  tupply  a  Mandard  wotfc  b  which  the  genius,  the  fire,  the  pathos,  the  humour,  and 
the  eloquence  of  Irish  litenture  ate  adequately  repreientad.  The  tpmimtam  selected,  which  are  arranged  dutmologically 
from  the  earlirst  to  the  present  time,  will  both  present  a  hbtorical  view  of  Irish  Literature,  aad  ensbb  the  reader  to  Judge 
of  the  hdividual  atyb  a^  particular  merit  of  each  author,  whib  to  those  not  critically  disposed  the  infinite  variety  preamted 
fa  thb  oasrtcnbat  coOeciiva  farm  will  afford  both  bstructiao  aad  amusement 


In  15  parts,  ar.  each ;  or  two  handsome  vds.,  super-royal  8to,  cloth,  361s, 

The  Works  of  the  Ettrick  Shepherd, 

IN  POETRY  AND  PROSE.  Centenary  Edition.  With  a  Biographical  Memoir  by  the  Rev. 
Thomas  Thomson.  lUuatiated  by  Forty-fi>ur  fine  Engravings  on  steel,  from  Original  I^wings  by 
D.  O.  Hill,  r.s.a.,  K.  Halsewellr,  a.r.s.a.,  W.  Small,  and  J.  Lawson. 

Hogg’s  Works  comprise  TkJiu  fa  Prver,  illustrative  of  Border  history  aad  superstitbns.  They  comprise  IStewbe 
Poems  of  great  imaginative  power  aad  dsacriptive  beauty;  Balbds  full  of  humour  aad  touches  of  tender  pathos :  and  Soop 
which,  besides  baiag  universally  popular  when  first  made  pubhe,  art  still  cherished  as  among  the  finest  produetbos  of  our 
native  lyric  muse. 
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Blackie  &  Son's  Publications. 
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To  be  completed  in  four  hulf-volumes,  tuper-royal  Sto,  at  t2J.  td,  each;  or  in 
twelve  parts  at  y.  td.  each. 

The  Steam  Engine: 

A  Treatise  on  Steam  Engines  and  Boilers.  Comprising  the  Principles  and  Practice  of  the 
Combustion  of  Fuel,  the  Economical  Generation  of  Steam,  the  Construction  of  Steam  Boilers;  and  the 
Principles,  Construction,  and  Performance  of  Steam  Engines — Stationary,  Portable,  Locomotive,  and 
Marine,  exemplified  in  Engines  and  Boileis  of  Recent  Date.  By  Daniel  Kinnear  Clark, 
u.iiut.cE., u.i.M.B.j  Author  of  “Railway  Machinery”;  “A  Manual  of  Rules,  Tables,  and  Data  for 
Mechanical  Engineers”;  &c.  &C.  Illustrated  by  above  1300  Figures  in  the  Text,  and  a  Series  of 
Folding  Plates  drawn  to  Scale. 

This  work  provides  a  comprehensive,  accurate,  and  clearly  written  text-book,  (itUy  abreast  of  alt  the  recent  developments 
in  the  principles  and  practice  of  the  Steam  Engine. 

Written  in  full  view  of  the  great  advances  of  modem  times,  it  expounds  the  principles  and  describes  the  practice 
exemplified  in  the  construction  and  use  of  Steam  Enpnes  and  Boilers,  in  all  their  varieties. 


In  20  parts,  is.  each;  or  $  divisions,  royal  4(0,  &r.  each;  or  one  vol.,  cloth,  gilt  edges,  42^. 

Suggestions  in  Design; 

A  comprehensive  series  of  Original  Sketches  in  various  Styles  of  Ornament,  arranged  for  application  in 
the  Decorative  and  Constructive  Arts,  comprising  102  plates,  containing  more  than  tioo  distinct  and 
separate  “suggestions”,  by  John  Leighton,  f.s.a.  To  which  b  added  descriptive  and  hbtorical 
letterpress,  with  above  200  explanatory  engravings  by  JAMES  Kellaway  Colling,  f.r.i.b.a. 

These  suggestions  are  throughout  arigimtl,  designed  in  the  x;»ril,  and  with  the  proper  art  feeling  of  the  various  styles 
to  which  they  severally  belong,  and  are  the  accumulated  result  of  long  and  arduous  studies,  extending  over  many  years 
of  investigation  and  thought 

This  work  will  be  found  to  be  eminently  suited  to  the  wants  of  nearly  every  one  who  has  occasion  for  decoration  in 
whatever  form ; — to  the  worker  in  stone,  wood,  metal,  ivory,  glass,  and  leather— to  the  house-painter,  decorator,  &c.  &c. 


In  20  parts,  super-royal  quarto,  2r.  each ;  or  8  divisions,  y.  eacL 

The  Carpenter  and  Joiners  Assistant. 

By  James  Newlands,  late  Borough  Engineer  of  Liverpool  A/im  and  Improved  Edition.  Being  a 
Comprehensive  Treatise  on  the  selection,  preparation,  and  strength  of  Materiab,  and  the  Mechanical 
principles  of  Framing,  with  their  applications  in  Carpentry,  Joinery,  and  Hand  Railing;  also,  a  com- 
plete  treatise  on  Lines;  and  an  Illustrated  Glossary  of  Terms  used  in  Architecture  and  Building. 
Illustrated  by  above  One  Hundred  Engraved  Plates,  containing  above  Nine  Hundred  Figures;  and 
above  Seven  Hundred  Geometric,  Constructive,  and  Descriptive  Figures  interspersed  throughout  the  text 

“  IVe  know  of  no  troatue  on  Carpontry  and  fointry  mkich  at  all  apfroaekto  tki*  in  merit.  .  .  .  IVe  tirenffy 
urge  our  practital  meckaniet  to  oitain  and  ttudy  it," — Mechanics'  Magarine. 


In  24  parts,  demy  4to,  at  it.  each;  or  in  6  volumes,  artistically  bound  in  cloth  extra, 
with  olivine  edges,  at  lor.  each. 

The  Works  of  Shakspeare, 

Revised  from  the  best  Authorities;  with  a  Memoir  and  Essay  on  hb  Genius  by  Bryan  W.  Procter 
(Barry  Cornwall),  Annotations  and  Introductory  Remarks  on  the  Plays  by  distingubhed  Writers,  and 
numerous  Illustrative  Engravings  from  Designs  by  Kenny  Meadows  and  T.  H.  Nicholson. 

The  matt  distinctive,  as  well  as  the  most  attractive  feature  of  this  edition  of  the  Works  of  Shakspeare  consitts  to  the 
pictorial  illustrations  with  which  it  is  so  copiously  enriched.  These  are  upwards  of  750  in  number,  and  bring  moat  vividly 
before  the  reader  the  scenes  and  incidents  occurring  in  the  different  plays. 

By  iai  the  greater  number  are  by  the  well-known  artist  Kbnnv  MkadOws,  and  so  important  are  these  illustrations 
that  the  edition  of  which  they  form  a  part  has  been  appropriately  named  the  Kenny  Mtadowe  Skaktpeare. 

Each  play  is  accompanied  by  an  original  introduction,  and  explanatory  notes  from  the  pent  of  various  writers  dis¬ 
tinguished  for  their  critical  acumen  and  their  wide  knowledge  and  high  appreciation  of  Shakspeare's  writings.  Altogether 
this  work  will  be  found  not  unworthy  of  him  who  “  was  not  of  an  age.  but  for  all  time”. 


Blackie  &  Sotis  Publications, 
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In  12  puts,  tmjdl  ^to  size,  price  zs.  etch;  or  4  volumes,  cloth  elegant,  gOt  edges,  9z.  each. 

Our  Sovereign  Lady  Queen  Victoria: 

HER  LIFE  AND  JUBILEE.  By  Thomas  Archer,  f.r.h.s.,  Author  of  ‘'Pictures  and  Royal 
Portraits”;  “  Fifty  Years  of  Social  and  Political  Progress”;  fitc.  Illustrated  by  a  series  of  28  highly- 
finished  Etchings. 

It  it  believed  that  for  the  multitudes  of  men  and  women  who  regard  the  Queen  with  a  sentiment  that  may  be  spoken 
of  as  that  of  personal  regard  and  aReclion,  no  more  fitting  memorial  can  be  provided  than  a  complete  and  worthy  Life  of 
our  Sovereign  Lady^-a  “  Life  "  such  at  that  whidt  is  here  announced.  The  sanative  presents  a  biographical  rather  than 
a  historical  record:  a  record,  fiuthful,  interesting,  and  well  illustrated,  of  the  Royal  Family  and  of  the  Queen  at  Sovereign 
Lady  rather  than  at  Sovereign  Ruler. 

The  iLLUsmATlONS  contitt  of  a  series  of  twenty-eight  highly-finished  etchings,  including  portraits  of  Her  Majesty, 
the  late  Frinoe  Consort,  and  all  the  members  of  their  Family;  also  scenes  and  events  in  which  the  Queen  has  personally 
taken  part. 


The  Life  of  our  Lord  and  Saviour 

Jesus  Christ, 

And  the  Lives  of  the  Apostles  and  Evangelists.  By  Rev.  John  Fleetwood,  d.d.  With  Copious 
Illustrative  and  Explanatory  Notes,  selected  from  the  Works  of  the  most  eminent  modem  writers  on 
New  Testament  History.  Illustrated  by  Two  Hundred  and  Fifty  Engravings  printed  in  the  Text,  and 
Thirty-three  highly-finished  Engravings  on  steel.  A  handsome  royal  4to  volume,  gilt  edges,  40r. 

The  attractiveness  and  value  of  this  edition  of  the  Life  of  our  Saviour  is  greatly  enhanced  by  the  addition  of  a  large 
number  of  illustrative  and  supplementary  notes  from  the  works  of  recent  writers,  among  whom  may  be  named  Archbishop 
Tbbmch,  Dean  Alfoud,  Dean  Staki^,  Wbbstbb  and  Wilkinson,  Vinxt,  Nbandbb,  Lancb,  Bbncbl,  Angus,  Stibb, 
Westcott,  Jambs  Hamilton,  Faibbaibn,  Dr.  William  Smith,  &c. 


To  be  completed  in  15  parts,  folio  (size  16X  x  nV  iDcbes)>  price  5r.  each. 

The  Practical  Decorator  and  Ornamentist. 

For  the  use  of  Architects,  Painters,  Drcorators,  and  Designers.  Containing  one  hundred 
Plates  in  colours  and  gold.  With  Descriptive  Notices,  and  an  Introductory  Essay  on  Artistic  and 
Practical  Decoration.  By  George  Ashdown  Audsley,  ll.d.,  f.r.i.b.a.,  and  Maurice  Ashdown 
Avdslby,  Architect 

The  highly  peactical  and  useful  chaincter  of  this  important  Work  will  at  once  commend  it  to  those  interested  in 
decorative  art,  to  whom  it  is  mote  immediately  addressed. 

It  will  be  found  useful  to  the  Modeller,  the  Plasterer,  the  Stone  Carver,  the  Wood  Carver,  the  Fret  Cutter,  the  Inlayer, 
the  Cabinetmaker,  the  Potter,  the  Engraver,  the  Lithographer,  the  House  Painter,  the  Architect,  the  Interior  Decorator, 
and,  indeed,  to  every  workman  who  has  anything  to  do  with  ornament  and  design.  To  the  student  in  drawing  and  orna¬ 
mental  design  it  preienu  a  wide  field  of  suggestive  study. 


Fourth  Edition.  Large  8vo  (locx)  pp.),  cloth,  l6s,,  or  half-morocco,  20ir. 

A  Manual  of  Rules,  Tables,  and  Data 

For  Mechanical  Engineers,  based  on  the  most  recent  investigations.  By  Daniel  Kinnear 
Clark,  author  of  “Railway  Machinery”,  &c.  &c.  Illustrated  with  numerous  Diagrams. 

This  book  comprises  the  leading  rules  and  daUi,  rrith  numerous  tables,  of  constant  use  in  calculations  and  estimates 
relating  to  Practical  Mechanics presented  in  a  reliable,  clear,  and  handy  form,  with  an  extent  of  range  and  completeness 
of  detail  that  has  not  been  attempted  hitherto.  This  (the  fourth)  edition  has  been  earcfiiUy  revised,  and  in  its  preparadon 
advantage  has  been  taken  of  many  suggestions  made  by  those  using  the  former  edirions. 

“  Afr,  Clark  ruriUr  witk  grtal  cltamett,  and  h*  hat  a  grtat  fnutr  of  tendtnn»g  eutd  tammarinng  faett,  and 
ht  hat  that  ittn  tnoNtd  U  tmbody  in  hit  twbant  a  coiUtHtn  of  data  rtlating  ta  methanical  tnginttring,  tnch  at  hat 
errtain/y  ntvtr  brfart  httn  hrvught  tagrihtr.  Wt  rtgnrd  tht  hath  at  an*  which  na  machanical  mginttr  in  rtgnlar 
fractict  eon  4^J^ard  ta  ha  withant.” — Engineering. 
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Blackie  &  Son's  Publications. 


To  be  completed  In  ai  parts,  saper^roysl  8vo,  2s.  each;  or  in  6  volumes,  cloth  extra,  9r.  6d.  each. 

NEW  ISSUE. 

The  Imperial  Bible- Dictionary, 

Historical,  Biographical,  Gxoorapbical,  and  Doctrinal.  Edited  by  Rev.  Patrick 
Fairbairn,  D.D.,  author  of  "Typology  of  Scripture”;  &c.  With  Introductions  by  the  Right  Rev. 
J.  C.  Rylr,  D.D.,  Lord  Bishop  of  Liverpool,  arid  Rev.  C.  H.  Waller,  m.a.  Illustrated  by  about 
Seven  Hundred  Engravings. 

Thii  Edition  will  be  susmcnted  bp  an  interettiag  disouiion  on  the  cubjeot  of  Inspisation,  bp  the  Rev.  C  H. 
Waixss,  Principal  of  the  London  CoUcfe  of  Oivinitp.  To  tbit  ie  prefixed  a  luminons  introdnctioo  on  the  lasie  lubject 
bp  the  Right  Rev.  John  Chaxlss  Rvlx,  Lord  Bishop  of  LivopooL 

The  Work  take*  up  in  alphabetical  order  all  the  subjects  which  enter  into  the  contents  of  the  Bible,  while  the  several 
books  of  which  the  Bible  is  composed  in  everp  case  receive  caiefid  and  attentive  consideration.  In  the  treatment  of  the 
different  topics,  full  advantage  is  taken  of  the  materials  wluch  modem  criticism  and  researdi  have  accumulated. 

The  Pictorial  Ulustmtioas  include  representations  of  the  plants  and  animal*  mentioned  in  Scripture,  notable  soenes  and 
places,  manners  of  social  life,  and  the  manifold  production*  of  human  sldU.  In  addition  to  these  illustrations,  a  Series  of 
Views  engraved  on  steel  in  the  most  finished  manner  accompanp  the  work. 


New  Issue,  to  be  completed  in  6  half-volumes,  imperial  8vo,  cloth  extra,  9r.  61.  each. 

The  Whole  Works  of  John  Bunyan, 

Accurately  reprinted  from  the  Author’s  own  editions.  Collected  and  edited,  with  an  introduction  to 
each  Treatise,  numerous  illustrative  and  explanatory  notes,  and  a  memoir  of  Bunyan,  by  Georgr  Offor. 
Illustrated  by  engravings  on  steel  and  on  wood. 

Among  the  lUuttrative  Engravings  will  be  found  the  Portrait  of  Bunpan  after  Sadler;  and  a  careful  copp  of  the  inter¬ 
esting  Portrait  bp  R.  White,  now  in  the  British  Museum;  View*  of  Bedibrd,  and  Prison  on  Bedford  Bridge;  of  Bunpan's 
Cottage,  the  Market-house  and  Church,  Elstow;  and  of  Bunpan’s  Tomb  in  BunhiD  Fields.  Alto,  a  Series  of  bnautiful 
Illustrations  of  TAs  PUtrim  from  Stothard’s  elegant  desigru;  with  Facsimiles  of  Bunpan's  Writing,  and  of  the  earliest 
wood-cut  illustrations  to  Tkt  Pilgrim,  and  to  the  Lift  gf  Badman. 

AH  the  excellencies  of  this  much  admired  and  highip  valued  edition  of  Bunpan’s  Whole  Works  (of  which  over  twentp 
thousand  copies  have  been  sold)  are  retained,  the  work  being  simpip  reprinted  with  occasional  improvements  in  tppographp. 


Eleven  vols.,  post  8vo,  cloth,  ted  edges,  ys.  6d.  each;  or  in  handsome  case,  £2,  u. 

Commentary  on  the  New  Testament, 

Explanatory  and  Practical.  With  Questums  for  Bible-classes  and  Sunday-schools.  By  Albert 
Barnrs.  Edited  by  the  Rev.  Robert  Frew,  d.d.  With  numerous  additional  Notes,  and  an  ex¬ 
tensive  series  of  beautiful  Engravings  and  Maps,  not  in  any  other  edition. 

Shortlp  before  his  decease  the  Author  completed  a  revision  of  his  Note*  on  the  New  Testament,  to  the  end  of  the  Acts 
of  the  Apostles,  the  onlp  section  of  the  New  Testament  respecting  the  expositioo  and  illustration  of  which  modem  research 
had  accumulated  new  and  important  materials. 

In  making  this  new  issue  the  first  three  volumes  have  been  re-set  to  at  to  embodp  the  author’s  latest  oorrectiont  and 
Editions,  and  thep  are  now  presented  for  the  first  time  to  reader*  in  this  countrp.  This  issue  will  contequentlp  be  the  mom 
complete  and  perfect  of  anp  published  in  Great  Britain. 


In  roy»l  4(0,  doth,  gilt  edges,  30/. 

Family  Worship: 

A  Series  of  Devotional  Services  for  every  Morning  and  Evening  throughout  thi  Year,  adapted  to  the 
purposes  of  Domestic  Worahip;  Prayera  for  Particular  Occasions,  and  Prayers  suitable  for  Children,  &c. 
By  above  Two  Hundred  Evangelical  Ministers.  Illustrated  by  Twenty-six  fine  Engravings  on 
steel.  New  and  Improved  Edition. 

The  work  comprises  73s  Services,  adapted  to  be  used  in  the  (amilp,  being  a  service  for  tvtty  Moxnimc  and  Evbhimc 
throughout  the  pear,  with  Special  Smrvioes  for  the  Morning  and  Evening  of  New-pear's  Dap.  Each  Service  is  composed 
of  Praise,  Prayer,  and  Scriptural  Exposition.  Thus  it  points  out  a  suitable  psalm  or  hymn  to  be  sung;  next  it  refers 
to  a  portion  of  Scripture  to  k  read  from  the  Bible  itself,  and  adds  some  brief  explanatory  and  practical  remarks ;  artd  the 
whole  doses  with  a  plain  and  earnest  Prayer. 


LONDON:  BLACKIF.  &  SON.  LIMITED;  GLASGOW  AND  EDINBURGH, 
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